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CHmEl I 

imwmGfim km mfim 

jMmQmmim 

fli« lias inortassd trsamiioixsly tliroailifntt 

tm vorXd Im fo osp« vl%h th» pQptlAtlm ha»«3^m 

a£ 2 'i#iiXtmx« iff liffinf meeliaiiis«& for waxiiima produotiisi* lli«s ^ 
hffff ffXtio iffifffffftioftiffd ft largff nff«%ffr of l>oTiii« pofAiXatlon for 
ilio pti^poffff of mlXk ai^ moat* fM« Xlrofftoolt population got 
thffir iaiX; forago frm gnmaXai^ff* fboa :gXffUi»Xa]iio eXaiii 
•q.uaX status fivffio to our oropXaatIffc 

QrassXsadff liaro groat Xp influoneog. wiMiMiiaB liistooQf. 

I^bo oxtoat of Ban’s dopuigoaoff on grmmXmiAB tIarouglicR&t tlm 
worXA eon Im riffirog from tisko *lliM00 final - r«|Kgrl lo* $# - 

1972*# iMoauffo tho mm m^cos uso^ of graaing and liroifsiBg 
birds and fXoolcs as oonrortors of plant rosouroos to nsat# 
vooXy Iiair» niXIc and Imithor oto* Hia uaos bo noro 
Tariod than thaoo* 

fba data proaontod in tho food and dgriouXtural Iroduo* 
tion yoar booh of tho Haitod Bationa f«A«0* (f 1975) 
iXXuatrata tho iaportanoo of grousalaiida f<»r paroduolim food 
for Ban throui^init tbo world# KiDE and lUMt produotion fron 
graaalanda baro iaoraaaod during pant IQ yoaxa# at tho world 
lofwol nilli prodaotion ban inoroaaod and nssit produoftion 

' f ' '' ' 

29^« mm M3m aaao tlno'tho aroa of graaltig Innda baa 

iJtt n<af "iOi' '['liiiO' ,J|L V|k|| dLtsa JliikaiiBSt'v JBk ' ma "'nma. Jll‘: aiinib' .muh - Jm • ■ 

mtmwmtmmm #fw vtUfMf in 

outei. ono ■!' uttu. moaiJM Am, 'jjMf II nil K '.BiiMihjyiiaLniaLdllk .1^ irT'ii'iti ri 'ittii iiTiiiri nlli (itai liiiiaB' .Jm, Jmb .m. ^ 

giMnaxanii uaaga o|r Xifontocit# mNMVior JustOMilig «* gsopaijiui 


mtlilssstioii vill more knowledge of the fiaiiiitl.imal 

ecology of the syetoms# 

Moat gxwislanda of toaperate lorope are reoognlsed 
largely m artifacts and those of southern hemisphere are 
almost ent|peJy troploal or suhtropioal. Mai^ of the 
Buropean and Japanese g^uBslancis represimt seminatural 
gamselands created and maintained man* Siaie of these 
grasslands date haoh to the initiatii^ of forest Glearing* 
which in Europe ooourred during Homan settl^aent in the first 
few centuries A*h* 

inder tropical mcnsotmie climate of India graselands are 
maintained hy anthropogenio pressure (Misra* 1957 and 
fandt^St 19d1)» Besides India fropieal gnyselaiida are found 
in east and west Africa, cactral and south Jnerioa and acne 
areas of northern Australia* In India, ainoe long, foreata 
hare bene remowed ccntifiuously as a seoault of which forest 
graaalanda ooour throu^out the eountiy* Gmaalanda deriwed 
tvm tropical forest mey ba particularly imj^rtant in tha nearl 
half century* Beary f lux of growth in theaa graaalanda cenaa 
up during a<»i8oaxi and diatlnot o<»munitiea can be eetabliehed 
in these forest grasslands cut souill eeoXegioal principlaa 
(Bandcya, 1962, 64a,b and 1969)* Aoeording to Miara and 
Joahi (1952) tha grassland ecosystem replaoee denuded fereet 
area aanaral stage and may be staintained aa aucdi in the 


influ«ao» of varioua toiotio faotoara, fhoao tropical 
terrestrial »yot«fio are usually oonsiieriMl. to be tiie aseeab- 
lage of rarioue aimual and perennial graseea, forbe and berbs* 

During tbe last balf of tbe 19th oentoryt Anerican 
Harsh C1SS4), the frenohman Keolua (tsnr4) and the lussian 
Woeibof (1949) raised oaut ions about utan caused alteration 
of the ofiTiroimentv such m destruetiiiQ of Tegetation % 
cattle grasingt erosion and soil destruction caused by 
flowing* In the 20th oentuaey many workers hare also oited 
ways of nan omieed instability in ecoiystwa speoially te 
^rasing land isysteiS; au^ aa pauaturage, plantation iuad 
oultivati<ui« Oollectiirely« perhafS sene 40^ of the earthland 
surface is used by ^pasing animala zsNSsiTing the bulk of tbeir 
year Icaig diet f ren hexbaoeous plants g predocdUaantly 
garas ads (Tffioi Dyne ^ 1973 )« 

In lniia« the graaing lands are diff ersnt f rcai other 
oountriee of the world f beeaiase there are ne repilar 
pasuitures or p^dookSg in which l^e cattle eat and lire* 
gras# fi^ly either on n<»oultiYable laade er in the nearby 
forest .lands*' da the sun mores towards west the acimala 
return home luid undigested material is ejected out either in 
the way or in their abodes* fhus the minerala are net cycled 
baikk in the graaing landag nor a proper flow of energy ie 
maintalnedg leading' to a decline In the fertililiy esf the 


Qmtijmmm gxmsiiif results in %h9 gjmSxaH &«jpX«tlon of 
girasioi lands Iwioaiiso moat i>alatabla fpfmom and foxtai mm 
gmfuiad fsN^uantlgr ax^^ais^ tba aoua^atamt in wliiali iMia 
9ia.atat»la ox aron uii:palata3ila plants mppaax* Savaira ixasimf 
also raduaaa tha piioto^intbatie asnaa idiloli adToiwalj affaat 
tha pxodmatiirity and anaxgir Talma* It also af fasts sonsi* 
daxaltl^ stJurrlTal of tha plants its affaat on xapro* 
dmstion and saad f oxmatina* Smaoasslira x^oral of aaxlal 
pants rasulted in lovsnim; tlis bsntags pnoduation and iraat 
gnoiftk (labairtacmf t953)* Aaoaxding ta Maozgra (1970) grasing 
aoxspping and athaar Isiatia diatmzteiasM asaooiatad vitb hwian 
lia1)itation liaT# aonplatalj altanad tha pJbQrsiogncnii^ af tlia 
gangatie plaina in nortbaxn India* 

fhm m m0 liand baaamss af fast dataxiairation af 
fertility imdar tha aaoilinatia strass, tlia inaaat dnaaga« : 
vrang land uaa prantisasy and on t^ atbar liand tha diffaranaa 
tatvaan ratmiroMsnt and prasont di^r ampply af faddar far tlsi 
praa«it liTastoak popmlation af ear aaiintiy# thara ia an 
imadiata naad Smt aaiantifid nniaratsiiding af tlia mthalbi 
far raatpring tha ariginal patantialitiaa af argmia 
prodmatien* 

laaantlyt Xadar and Singh (1977) lisnra rapartad ahaiit 
14 million haatara af tha gxwKlng arssi far t^ amttla 
papilatian in Indlat idiiab is rai^ snail in aonpariaon ta 
tha ISO' Killian aattla haadg owt af mhi^ 40 millioiMi nra 
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liirtstoek populatlcai mlym Etas th*!! in ouar ooimti^r sp^diellj 
in tl'lax ttXQAirl th» at Jiiansit no attonticoi 

is ^ttiitg paii towaardo tto iajproTMiasLt of foMon pToditotion to 
food liirostook and to proildo nutrition to hvmm l»oiiigo in 
tjd® foam of mlUt and moat* 

fho maiititttdo of tlio iapoartaaoo inoreasod aatqr foXdOy 
ao tlio aaroa ttndon px>o«oiit inarostipitioii oomoo aiidoar Ikrooi^t 
Broito kemm farogramao of tbo'otato govoxzmioot* 

fhoarofoarog tiao prooaot atiidsr io plaiuiod to ovmXmatoi 'Shm 
•tanaetiiural and twmtlmal aopooto of tlio garasaXaado isodon 
protootion and garaaing oonditionof and tlio oari^uiie pa^odiio* 


tivity of tliaaa ajratoaai mA lilmlw fovaipi jioXd* 




dzaoBXanda aaNi impoxH^ant toanroatariaX opotamOt wliifidt 
aro isiow duo to tlioiac vido ooiroar and dofimito i^aiopionp 
oosuititttto *danoi8Xamd lEiidnuBO!/* 


GaraaaXanda liaTO laoazt diffoaeontiatod Into prainiooy 
atoppoa and aavasnaa* fiioao auMiTiaiona aaro aainly iMtod 
tm tho |%aiognoaio appoaxanoo and gWMamX oXiaato of tlw 
rogion* Sio liaair diffovanooi^^ ^otwoioi pvaXirioo and atoppoa 
ia tliati pxaiariaa aaro laaa Immid tlim atoppoa (ton Ipio jJ, 
1973 )• 19bo otoppoo aaM aalteamid Xond fmeoatioiM of tlM 
tompoarato aono o«g* foaotta groat pXalao of lorUi An^nioa 
oooXoar gmooXando of JPiaraala oto* laraislMi liafo l^oon 


6 


elia:raoi«ria®d Ti^ OrJugtcm jgi* (1963) a» fairly ap«ft 
Togatatlcm laoludllng tall exm&m m darainant apaoioa and fan 
shinil>«» Saraimaa liava baea dafixied Tarioufily by differaat 
w® 2 ^«i». kmnnfAing i® Boorltoa and Hadlty (1970)f aavaiaia 
la a tyiNi of tropleml gmaalanS f oxoaticm., wbara graa* 
eubatratiiB ia ooatiiiaaiis but it ia iatoiruptad by traaa aad 
aliimba bora and tbara* 0dim C1971) daaoribad aavaana aa a 
griUialand vitb 'toattari^ traoif. a type of ' oconunity inter- 
mediate betveen grwialaai mid forest • Savanna waa a^o 
defined lay Baabenaire (1972) aa a atrietly i^aiognooio tern 
that oontain aoatten^ trees 'and sbriiba above the graaa layer* 



k niamber of werluire bare patf ei!iiard tbeir riews 



regarding Indian grasslands fnss time to time* ioeording to 
CSbampioii (1936>, l^e stibili'^ of Indian graeslmid is ^ 
eontrolli^ ly several bietie ' ogenoiM and is net tbe elismtio 
elimax* liiigaiiatban ( 1933 )- stated that gsaeelad^ 
plateau are olimatie olimax oimmninity ef tba mgLmk% ebile 
SbrnaloMpanariyan (IffS) daaaribed falagea gpraaelaad of 
Ileatam C^t* aa a prodnot ef vegienel elimete* Aeeerdimf 
eo HiMUMi %T9eei Indian gnmeuaide are in eeeoMwry eanei 
stage end nty be very stable preolimax ander tbe inflmasee 
ef fire and graaing* iabaahta j| jy^* (1972) deeeribeA 
greaaiands ex &aw eeanviy in genacei ami err nearvaem mdia 
in paxtieitlnr« axe largely bietieelly eontaelled and 
represent tbe dieel imenee# Idiiley iillere (197i) hm 


Atseriliti tli* Indian gmsslamis as *s«ral oi»nunitio8*t 
produoad an a rosult of tanpoxaxy on pomanant fnaodcMi from 
oompeiition of woo^ planto* 

Sho gra»®land« hnfo boon atmdiod oirtoiMilvtly in difforont 
part® of our oowntaqr* I» ib® boginie* of tbi» eontuigr tbe 
oboorvationo on th# gapooalanda woro about ito doooriptima 
and f loriotio ooapoaitlfm* lator on oxporiaontal pbaao took 
load ovor doseriptlro pbaoo* in vbiob atttoooiogjr and 
oynoooloisr of spooioo of gri«alands and otbor oonnunitioa 
woro vorlcod out# fbo important o^tributlona iwiro mato by 
Obakradoo (t 922 ), ibiomoba »d Ibnra (tf44>» Bbaruoba (1932)» 
SbankaxnajnyfUi ( 195 »i)f labadgbao and Bikka (19i1)t fori 
(19d1) and Tyaa C19d4)f lanpuaatlMn (t939)t dwindm and 
fbirunalaebar (1952) and Sbankaxnarayan (1953) axpiorod tba 
aoutb Indian graaslandat leologioai atudiaa in aaatam 
graaalanda vara oonduotad .by 'Otottardaa j|, §^» (1954)t 
layoboiidliaxy and Bisiwi (1957)* ^ 7aranaai» Hiam (194d) 
initiatad aoologioal atudiaa uitb floriatio oonpoaitiim and 
otbar aapaeta of Oampua* laiyoRlnluiBn (1953) aarriad 

out autaaoXogioai atudiaa of irmrioua apaeiaa of Immtuml 
ragian* laaaai (1930) invaatigatod aail/raat ralationabip 
in tba graaaland oonaamity af Tarananl* landaya (1950# 

1952, 1953), fiwari (1953), Minm (1953,1957) and frirati 
(1f€2) atudiad tba atiuaturai aapaata af gjaaalmida of Sagar, 
itadiai af raproduatira oapaaity af gyaaaaa aaara aonduatad 
by lalapiira (1954), 


flw produotioxi stadias ixiitiaktiN& •!*©« 1964 aai 
frctduictticai potential baa been exIeneiTely explored under 
Brograsne, apoRsored bj I*S*0*ll* (1964) for *fbe 
Biolegioal baaia of produotiTi^ and bunan welfare *• 99ie 
baa given dlreotion and speed to tbe ©olleotien 
data on produotiont energ^r flov, aineral and water ©urollx^* 

In tenperate countries Weigert and IvanB (1964) studied 
tbe primfiu^ produetl<m and tbe diaappearanoe of dead vegetaticm 
on an old field in aoutb Oaiolina* IJablman and Kueera (196$) 
wbila woxicing m root produotlvity In native pptdrlei of 
Miesourif suggested a new tern •turnover’# Monk (1966) revealed 
tbe isportanee of root/eboot ratio* More infoxi&atien ie 
available on priJM^ produetlvitar end tuzmover f or gvaaing 
land eoof^stsisi of t«aperate jegii«>-Od)»t (1960)^ doUejr and 
dentrsr (196$), MoKauid^toii (1967)# Jankeweka (1963) and 
Beevington (1969)* Muob mpbaaie baa been paid to spates 
tranafer funeticm* It ia defined bgr drodine (196$), 
dollop (1966 )-as tbe tnantil^ bgr wbiob ^stesi bloek 
Multiplied tbe input to generate tbe output* 

Important ocsutributiiuia bgr Indian eoolegiata towarda 
produotiim aspeot of graaalax4 oomunitiee bate beosn made 
bj Singb (1967)f Hboudbaaqr (1967)« Agrawal (1973), Maitigra 
(1970)* fripatbi (1970), Sin# (197ta)aBd tin# Cl972b) at 
farenaai* k nxiaber of papers inoXuded in tbe preeeediage ef 
twe'dimpoeia orgiaiised bjf tbe J^emationel ioetielf 
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for fropioal loologp in India (Misra and Gopaii 19^8 )t Goll^ 
and Gollay i1972) also dealt with produotiwi’ty and anargatioa 
of tropical i^Btaa. Pandaya and Jagran (1970) stndiad raricwni 
graaalandB doninatad isty Canohraa oillaria at Ahmadahad* 

JoBhi at 1^* (1971) naportad tha primaiy produotiTi*^ of a 
faw salaetad Bita at Pilani* Jain (1971) ooyiparad tha 
Hataropoaon gnmaland of Bagar with that of prairia» Gnpta 
at al » (1972) worked on ahowagroimd prodmotiwi^ in natural 
ga^alanda of Jodhpur* Aahaahta at al* (1972) otxaparad tha 
primary produotion and tuxnorar of oartaln protaotid graaB** 
landa of Taranaai* Tarahnay (1972) invaatigatad tlw prodmotiiai 
of protaotad (Aarodroma) graasland at Balhi* A lot of work 
haa haan dona m produotiwity aod othar funotional attrihutaa 
of graaalanda at othar plaoaat Mall and Sin||i (1t71t 044*>dn)i 
Sini^ and Tadaw (1972, Kurulodiatra), Mltm (1973# EfJiain), 
Billora (1973, Batlaa), Aatluuui (1974, dormkhi^), Imik 
(1974, Amhikapur), Baa (ISTf* Allahabad), and Pandaym 
(1977, fiupanaai). 

Mora raoMatly natural 'raaouroa oaology aohool lad 
Gaorga Tan %na haa haan doing good aaemni of work on hyd^an 
analyaia in *Graialaiid Biooai*' in 11*3* A* , aa a auoooaaful 
modal ia haliairad to aupply a graat dual of information 
(fan Byna at al., 1973)# lanla (1973) opinaA that tha i^atan 
fuaartink ia a dynaaio approa^idi to tha atudy of gramaXand 
aaoayatan* Idath and Mhl^balcar' (197$) hata awamariaad thain 
rap orta for diffaront aoohyataini with tha half of moiala in 
*frinaay produetioa of Bioaphara*i|> 


eollay (ti75) baw the fimoticmal a»f«©tt of 

tropioaX gxasolandl biomo in ‘fropioal Soologioal Syatowi** 
lanlo (1978) Xusu# also roriowod th© work don« in difforan'l 
grasslfoad Monos by simolation modolo. lonald (1978) 
forwari data on pbonology and bismaas dynamioa* 

Muob work baa bs«ei dono in India on Syston Analysis 
of grassland biome by fandflya ft sl « (1973) at 
fandiya f| fi,# (1977) bars also oompilsd data of studios dons 
on difforNuot aspsots of graaing lands in wostom India* 

fadar and Singh (1977) bars su»arisod tbo infoxwiticin 
on Tarious as posts of tbo giaaing land soosystaa of India* 

A dotailod luaalysis of tbo priaaiy iwroduooro of Indian grass- 
lands with rospoot to onorgy flow and nitrogon and phoapb^naa 
eyoling baa rooontly boon aado 1^ 8iii|^ SkA* (1977)f 
undor l«B«P* oyntbosia* 

liidor M*A*1* prograano rarloiis otruotural wad funstional 
iwipooto boro boon worked oat in a aaraiSMt otand of Taranasi by 
Sin^ (1978). 

fbo gzasalaubda of Biindolldaaiid rogioii' in tbo aoal^on pasri 
of U*f« baro not boon oxplorod in dotail oo far* Boworor* 
|«8*f*l*X* dbanai io sarrying oat roooar^ioo on grasooo in 
toms of tboir %uali*^y food oaluo* palatability» brooding^ 
groirlh and j^aielogy ote* yrodastion otudioo of tbmo 
gmsslaais bars bom dono by Bbaiikamaroyan and IMbsd#ao 
(1978) Hood ihaidior i| j^* (1973>|^thak ft A* 0874) • 
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dupta (1976) a»t fxlvadl (1976) baw al»© sti*dii4 tli» g**sa- 
laad ©unaiii'liaa ©f Shansi* 

Vexar IlttXo vo:rk appaaxa to hmwe dona an tka 
proiuatiTii^ of MehantMam aimalataat dominatad oamunitiaa 
in BuMaXIdiafid zagi«m« 

. fkanafoirot a foraft grassland dcminatod BiohantM.t«i. 
annalatiia ha^ Baan andartakan to airalnata its j^toaooiolo'* 
gioal datails, pjbgftoAass, pkotca^ntliatio atruotura* organio 
mattar dsrnaniea, anarijr status ato^^of Bandalkliand ragion# 

fha data oktainad in this atad^ wa^ kalf in niaiaxatandiiMi 
tha prodaotion potantialitjf wliioli in tiim kalp in prapar 
managaaant t ntilisation of theaa grasalanda f or . f oddar and 
thair sostainad ima for kunan valfara* 


OHmKH II 


mvm STAID AID eiiMAfi 

A. STOT Sf AID 

Bmi. isaill.^ 

fDi stu^ »tafi4s art looatad at BoDadpam forast* 
about tiw$ -mA mmm kiloaetfa roopootlTolsr towai#i woat of 
Oral (Sat. 25® 59* 30**St Song. 79® 37* 3€ri ai^ 125 a abovo 
Boaa' awi loTol). 

. firo ataada v«m taiuai . for. atm^jr* ' StaM otia viui protootod 
in 1972 forast dopaxta^mt undar Drougbt prcma araea 
prograaaa of - Sirraxm'eiit of Iffctaar Bmdaali. SiB«Mi tbm gjraiJjag; - 
baa not boon allovad but tba gxaaaland ia auati^ad araiy yaar 
m€ ia bariaatad duadng tba montb of Ootobar/Iovaiftbar. lAuriiif 
tba atudjr paried (1977*73) an aiaa of 2 ba. vaa oiaq^iataljr 
protaotad froai all biotio intarfaranoaa (ligf 1)* Stand 
aaoond aroaainod opon for graaing tbroiii^oiit yaar« 

Bundaibband ragion oooupiaa a oontral poaition in tba 
oountairt tbia traat of tba oountigr abiob ia auMitlj billjr 
aupport a good groutb of graaaland* fba araa'midar iavaati* 
gation ia a part of laval land aitaatad in a triangla batwaan 
Xanana rirar in Vortb« Batim rirar in aoatb aid. Malbgra Imdaab 
atata in tba waat. fba araa of Orai tonn JMa 73(l3f92 ba. oat 
of abiob 3^»56 ba» ia oaoapiid tgr foraat* 
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Mitb •xoeptiM of southexn marginal &t%m tho oiitiro 
ItodoIldhaM rogion la marked andulatiiig topogr&]^t that 
tenda to heesaie into a ferfeot leroi plain towards north 
(Oral)* It shows meyj whore gontl;f ondulated sarfaoe with 
oeoasicamil^ flat topped ground* BuMelMiand plain also Imoim 
as trans Xamuna plain vhioh is dlTisihlo to three* -east, west 
running holts and €rai diTision oomss under northern helt* 
which is the narrowest of ths othsr two and oaofinsd along 
ths hanks of Taauna in tho f om of hi|^ ground which rsprasaats 
ths lerol of ths anoisnt flood plaint hut at prsssnt is hadly 
out into dsep rarines* 



jtodolkhand an seologioallgr dogxsdsd rogion has an 
sstiaatod arsa of 0»d4 nillicm heetares undsr^ forest 
feotogia grandii Mnn** Anogsissus mmrnlm Mgew* 
prooera Benth** AlMssia lehhek Benth** Biosnarres 

Butea monosoema (Xiaak*) fauh** Salmalii^ nalaharloa 
(BO*) Sohott 41 Endl»t Boswsllia ssrrata Box«» sre found in 
small patohes* Aoai^ nilotloa (Mnn>) Bsl*. Aoaoia oateohii 
tfilld* ars ths prlnoipls tgrpes of aeaoiai hut net muds 

utiused* Mzlgji fjiawte ^massM .tetMii M&m* 

are nestljf utilised for grasing* Ih Orai mpiginal, sever ha s 
slMit hean rsmevsd for inhahitation and eultivatian* Bhrubs 
awg gmuMisi repment ths siNioxidsKir grswth threnghent ths 
rsiioa* ' 
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Mthoieior ( Otology ) 

fbft emmm roelm ar« saad stonos, lJLm» atemos aaA ahalM* 
fba paouliar featuraa of ismensa gaograpihloa}. iatareat la thia 
raglGE ara tha Icmg narrow aarratad ridgaa tanad aa <|yiarl« 
reafa and Solarita djkaa* In tlia nortli waat and norili aaat tlia 
gaologloal i^atiai ia eo^rfid danga Tamtina alluirial dapoaita 
in the fom of an 

fha Soli V 

fka moat Important toil gronpa of Bundallcitaiid axe 
found in the nertliam low land (Cand)* fliaaa ar« Mart Inkart 
larua and lankart f ormad partlj in aitm and paxtigr ^ trana* 
porting aganoioat nliiafijr Ibgr tMa atraama* Mar ia a oaioaraoini 
aoilt pradominantljr blaokiali in ooiourt mizad witJH iumpa of 
Kankar* It ia friakXa and aaratad* Kaonkar on tlia otliar liand 
ia kighljr diffuaod* faraa tna kaat known rariatgr of tha 
dagradad rad and y allow aoil gromp ia wall auKratadt txtmhle 
and roaaptiwa to irrigation and farouralila for wmrioiaa l^paa 
of aropa* Bankar ia aaaaoiatad witk flood plaima anklaatad 
to gullying and aroaiaot thet oaloium nodnlan ara aipoaad 
at tha sloping anrfaoost randaring than lanauitakla for 
oultiration* 

fha soil of tho ataada undar tlia pmancit iiiiraatigatiini 
aonaiata of 8aiid« ailtt oli^ and kanknr in tMa follawing 
a** fina umaA 2«Tmt omame aand 41«7Cl^ 
o* ailt d«* ala!p'8f«00^ and a* kanlwir @4 i01|Ini 
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Thus it is medium textured and ean^ ioam te ieaii* Jmoiii^t 
pS^sieai ehiumetexe - the soil ooXour of the stand® (ae pox 
Muneell oolour Ohart) i® light olive browa ox olive bxoea 
(value ohxome) Hue 5/4* It is aoidio in xeaetiem* 

Watex holding oaimeit^ is measured as proposed lay 
Pandeyat Bixi and Singh (1968)* The values of watex holding 
eapaeity inoxeases with depth though vexy little* at both the 
stands duxinf growth period* 

She amouxit of soil moisture depends on rainfall as 
moderated by topoiprafihy and soil depth* The average value 
during beet gtowth period reveal majLijnim eoil moieture 
pereentage in the month of duly* 

k detailed aooount of the eoil (ohiwieal and phyaioal) 
is given in the Table II 1# 

IWBulta of ohemioal analysis of soil eamples indioate 
that soil is medium in total nitrogen oontent and poo.v in 
available phosphosus oontant • Thiy^ revealed maxim, am 
pereentage in the uppemoat liyer (0 to 10 on) of the eoil* 

B* OHKitl 

The regiim experisenem a tranaitinoal elimate between 
the marginal elinate ef laet Coast (Biy of Bonsai) mnA. the 
tropisnl euntinsoital dxy lype of elimate ef west (Bajastliui)* 

the ehavmetsristio ef the elismte ef thic regiflii is long* 

mwm iMi mmUOMKw ii9WiO0l|i JlWWi Wsimm H mHMkA 








wiatftr fb«t ma^ AiridmA into thr«« distinot 

SiliJi'IIIISm ' ^ 

&r Maiisy oeaSQii (liWit w««k of «luzi« to mid&lo of Ootobor) 

It is waani'a&d ¥St« 

li** Winter seaBon (Hovambor to middXs of Harob) 

It is oool sad diy* 

o* Stiiusa ssiusm CMazob to last wssb of im»} 

It is bot and Axy* 

The asayo suainii&I tonpsnatiavs of Ck«i ia 24»@'^0 bat »»sn 
aontbl^ irmlass oonsidsantbljr -mty fitm thoir arai)ial aaaiui 
C14*5 to 3$*5**0) and oonsstaantlj tbsii' rasssa sort Ml^* €li 
oosasioam^ allots tsapsmtwrs me^ fall down to a limost 
ainiaua of 2^0* fbo Intonsit^r of tbo saaaoT soason Inoxaaaos 
with a Toxj bot wostovly dont lad«n winds oalXod ^'Itoo**! wbiob 
usually blow tbrottgbout Magr and Juno and tba t<aiiMiratU3Ni 
OGoitiiittouJiIj inerosyioa ufto a bi^oat naxiaiia of 45^0 in Msgf* 

total anniud fvaoipitatian o^aaa to abunit 1 1S6»8 aoi 
of wbi<^ fOfI falla batvoan Jnlgr 4o Ootobaar i*a* dmrifig wot 
auanan wban tba taajj^fiaatnra fluotamtaa arownd -jQ^Qm tba 
onsat of annaoon tabaa j^Iaaa d a y t nd ' tba and of i3^ano witb 
Baxianoi xminfall diurin^ and Anfauit* Soaa aballoif vaatonljr 
dafnaaalotui oama ooaaaional wintax mina wbiab taba f Inaa % 
tba and af Saaanb«r nfta tba and of fabaruaxy m Maurabt wintaor 
aaaonnta f ojp' onJ^ 2^ tba ananai awainfaH^ 
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itoioi aimual tmpefmtmap* and praoifitation «r« ecwaaidarad 
t&gethj&y %h9 ar«a t« warm and dry i««* try sut^omid* 

With raapaot to windt heoausa intanall^ of rain® a*^ 
tampomtiirm variation will depend npim the direotien of wii^lt 
it blewe over the area iwnning fro® 1^ of Bengal obliquely 
South Eaat to Morth Weet direct ion in duly. In winter month* 
the iireotion of viMe ohangee fro* Borth Meet to South la»t* 
Buring eumer the wind ie westerly vildi a marimua relooi^r of 
5.5 K» per hour in Itiy* feroentage relative humidily (mean 
monthly) of the ajrea vary from 22*2 te 


She details of the olimate are given in fable II 2* 
iooording to Ummmm (I960) the effeetiv^ese of oliaatie 
f motors like tempeimtiure* preeipitatioii ant length of dry 
period ean be understood in a better way lay means of 
Ombrothermie iiagiran (fig* 2)« Bils is dons by bringiiig oat 
the elffiseats on m graj^* On the abeoiesa are mHfked the 
m*itlui» on ordinates to the left the tempermtare and te ;; 
ri^t the rainfall* 

tropieal regiwe, where the smmui mimitlily temperatare 
ie ebimt 2!|^0« rainfall onier 90 would olaaeiiy • month 
as dry* thus the Ombrothermie ooniitioiis of the area 
reveaded 8 dry menthe and 4 wet months daring m year# 

Boliyr h a di S i t l f fi 

Solar radiation wae not reoerdmi a,% BelUMl|*mi (Oral)* 
fhereferet the me«n value of fatnm (hat# 23^3*M} end Jodtopar 
(Imt* 26^ 19*B) stmtieiis has bssn sonsidared here f«r 


Bl 5^ 
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caXoulatlcm of total inoidont solar onorgjr 'booauaa tho 
geograpMoal «ituati<m of Boiiadpira, (tasd <25® 59 ’W) i« 
approxlmatolj ixi botwaen the ahoTt two statloxie* 

Booolimate : 



ff^ppipw ^ 

" *“ > ’** X"-' -I-:? s ^ "•' ‘ ‘ , •■ , 


Oliaate of sa area in relation to growtli of Togetation 
ie ffioasured in the form of preolpitationt wind Tolooili^* 
hmidi%t tenperatare eto* aingle fantor of olinate doea 
not gi‘<ro a elear pioture ahoat the exeat oliaate of an area in 
relation to the growth of regetation* iooordini; to 
Suhxaiuufiiy^Ba (1953) it is not possilile to »«y that a olinate 
ie aoiet or dxT fron . preoipitation - alone* these nesniir^ . 
also do not proride the water need of a giren Togetation* 

Water need ef a giren region is the total anoimt of water / 
re^airod for full use of Tegetati<m inoludiiig traaspiratioiei 
as well as direet evaporatiiui fron soil siirfaoe* the 

oomhined erapozation front the soil surf aoe and transpiratlim 
fron plant ealled *limpoH|,rainipiration*« representa the 
transport of water fron the eart^ hank to the atnoepherey the 
reweree of preeipitation* this ataoniduirio oireulatioti is a 
part of the hydrol^ioal ojole* Ubn naaerioal eatimite ef this 
part of %drologiimi ogfole in spaee nod tine leads te the 
eonoept of *)later Mlanoe** Water Balenee ie a haJjonee hetweogi 
the ineoMi of water fron i»peoipitatioia and tha ieee ef water 
ligr OfapoHraaepiration* earfaoe msroff am& Infiltration* 
fiMi water halnnoe etaation after fhomthwaite iet** 


fpt *• fetealial evapo^tianiplmtion defieit^iaxtlae 


Fotamtial tTapo'^tzmspiraiiim aw |>ropos«4 flioicmttowait# 
(1948) 1» a» tis# woiant of vator that would ovaporata 

aad trampiro from a roi otatiom if aoil noiatura wera alwagfa 
arailabla in auffioiani amount for optimum uaa* It ia a 
olimatio balanoa ainoa praoipitatioa and arapo’^tranapiratiofi 
ara aotira faetora of oliaata* ; 

On tbe baaia of tha potantial avapo-tranapiratioii (PE ) 
fhorntbwaita triad to obtain moiatmra indaac <fm)» from annual 
watar aurplua and watar dafioit* fba P*i* Indax rapraaanta 
watar naad of a ragatation and is aaloulatad from naan montlil^ 
tmapazmtura of tha'araa and .latituda* 

fha vbola ooaputatimai of watar balanoa ia oarriad on % 
tmbiaa and Homoipramat aa propcwod bjr fbomthwalta (1948) and 
fhomthwaita and Hatbar (195$)« SubramaiQraa (1955 to 19d9) 
hiw publiabad a oarlaa of pi.para on tMa aapaat in India* ; 
fandaya at al« . baa aompitad tba imtar balanoa of atlaaat . 

S atationa of Haatam £(^ia in 1975 inoluding illiajiai atation 
of BuMalbband Mriaion* 

'In tba praaant atudsr tba watar balanea of Qvai atatiiai 
for Bobadpura ia oomputi^ m tha abova pattam aa par tha 
aatBod propaai^ bgr fhomtliwaita and Matbar (195$) (fi^la II 5|* 
It is ayldant tlM tabla that i«i* was goramai bf tlia 
amount of watar amilabla far plant gromtli and sail maiataaa 
ataimia* In tba rainr aaaaoBf idtan tlmra wan anffiaiaml watar 
far plant groorUi and toil moiatura atoimga* ratas af aatnal 




II 3 1 C<»putati«m of Mator Balanoo of Cfeai ( 197 ?*“ 7 S) 

M 25 ® 59 * 30 **» 


♦ 3.4 - 3*3 - 46*7 -164 -^11 - 9 ®*® 


♦433 ♦ 455.8 Hrr *3 - 5 ® - 119.6 - 12 f . 6 - 151.0 - 134*9 - 181*0 -345 -556 - 654 *® 


® 5«8 9 ® 6«4 


210*1 


2 * 0 * 


Ml M aK. a. A JMMUK aA 

OmZ* >0 wvOIMHPi 
W.19. » ipOflOtt 

W*®t O 
l * o « • 

4 « 1 * >• ksii ^ mX '* 
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ll*f»2* • OoaO^ootoi 9oliiiti®l ofofotyoiMipljriMoii 
f*B* m 20 t«iti«I l^pAwmmT^Lmkikim 
2f% « Moan mottttilT' jpvo«&ti*l«liw 

^ A <* ®iaa»atioii Sttla (fotKotiiOa mtm Im) 
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«irape*'lx«ii8ipiratl<m vmm found maximtm* Igr th« «nd of mlJ^ 
mmm C^ioto’bor) when precipitaticoi vm !•«««» than P*E*, a 
deereaae in the rate of A*I* was reoo3?ded and this deereaee wa» 
eontinued till Januaiy/fehruaiy* When soil moistaxe is at 
field eai»oity or ahoxe i«e* in the gxoving period (July to 
September) actual and potential twuaapiratian are the staief 
all precipitation aboire the water need ia counted as surplus iS). 
the annusl ralue of water eurpliui ooaee to 21 m* This surplus 
water is totally spent in soil moisture reoharge* ^en 
prsoipitation fall below the^ wator noed i*o» P«l« or setual , 
ovapotxanipiratien booomes loss than the P*l* (Ootoher to . ; 
June), this differenoe is the water defieit^),the annual value 
ie 33*6 m* fhe aa^or defieit is reperted 'in April and May* 

In the ipraph (fig* 3) monthly oourse of f*l* and A«E« is 
eimpnrod with the preoipitatiw ^ showiiif elearly tlm 3 snd 
» regies* 

the net water eurplus (3 » p) for the idiele year, the 
negative valuei' is obtained (-’17*99 «s)* 

'Ch the basis of moisture index value (-1*70) the aren 
of the study oan bs elassifisd ns ibff subhunid (0 1) whioh 
is further elassified on the basis of thermal effioienoy, 
i»o» f«I* (139*7 om) m ssoond mega-thsanal fhe valne 

ef staMOr ooneentmtioii of thenaal effieienoy (ftOtl) (43*$) 
ooiies te 02 * ®P*hol idiioh olearly indioates that lower SOEB 
f ^lu e fwwowi hidh tenperoturo unif oew ifil-ly sfSfyt i* nfter iMintli* 


AWrALL 



A--— -a P|»t 

SURPLUS 

deficit 

SOIL MOISTURE RECH ARSE 
ffllllllllflll SOIL MOISTURE UTILIZATION 


COMI>UTATION <F ORAI {l977-7i) 
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36fl 1i« dtfinei m tlie rat@s 0 f thtzmal offiolMiagr for tli« 
3 ^mmmw montiis to tho total annaal offioieaof oxprooaod m 
poroontago* f)m» Qoo*oll]Batlo f otmula of tti« stuKar astm, oonoe 
to 0^ Ag* agi* small e liulloato siasasor watar 

doffioiomg# 

91)0 rarious olimatio irdieos eat mm t- 

• % 331 m 
m 15,5 

m 28 * 4 ® 

Moistaro Index (la) * Bi - 0,6 x la • •I*?® 

bummer Oonoentiraticm of f]hen»al Sfficdeiiogr (SiOTI) «• <H3*$ 

fetal animuid prioiidtat^ ie 11i£«8 nm, and lieeaaae 
of large mcmat of Radiant exorgr reeaiTed (faille XI 2)t tJaw 
P,I, is alwagre Mgider tIuHi tRe loeeipitatioii (fpt)* exeept in 
tixe mmtli of ilUly, Aiigtiat and Seftealier toad to aome extent ia 
Jaimargrt whm it almoet eempeiiaatee eaoli otlMr« 


Potential tYa|H»trim 8 piratio& (IB) • 135 *T «» 
Humidity Index (Hi) • 


D 

Aridity index (la) • -rsr x 100 


CHAPT® III 


SfAMD SfROOTOKE 

BiQftosQQiologioaO. anal;^ai8 of m plmt omattmXty la ^9 
fimt aM forraioflt toasia of study of any f isos of ▼sgotatisfi* 

A Bxmtmr of worRs»i havs studisd Tarioos gifasslands of 
tMa oountxy f2*o» plytosooiologloaJL point of Tisv s«g« 

Hisra (1946, Taranaai), Bandsya dfSt, Sagan)* fiwajd (1955* 
Sagan)* Skaiid£annaxaya]i (1956* Bomliagr)* Sinii^ (1967* Taianaai)* 
Bharat and SRsorikannasrayan (1993* Wsstoam Sliat)* Blmakmmmtsigrm 
and BaBadgiiao ( 1970 * dliansi)* Jain (1971* <la6aipan)* 

(1971, Sagan), Singfc (1972B, fananasi), ©upta jsi ali* (1972, 
Jodhpan), Tanshnoy (1972* INslM)* Miana (1973* ©ijain), 

BiXlons (1973, latlaa), las (1974, Haipiin), »atk (1974* 
AmtilcapiKr), SingR and Tadav (1974, KmnniPilistm)* ©upta (1976* 
Jliansi)* fninsdi (1976* dliaiuKi), Mslita (1977, Sjljai»), Sini^ 
(197i, famasi) and Agniliot]^ (1979* ffandin)* 

In tiM : pnssiffit ata^ two stanilMi i*s« pnotaatsd and 
gnassd* jbaira taan atudiM tuMyotitatiwaly and qaa^tatiwalyit. 
fka atwdy of apaeiaa oonpoaitioii of tBs wagatatitta ia a ^ V 
pnanatuiaita to tlia andanatanding of apaoiaa divanaitr a* 
it ia ona of tlia aajon aspsots of tBs mrioua tanraatnial. 
plant ooiMiiBitiaaii 
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for ttudying the stzuoture of stands the miiiimum siaa 
of Qtaadmte i«6* ^0 x ^0 cm was fixed follovlng the speelea 
area O'usree method* ItariJii sampling a toti^ of 50 t^^adrats 
were laid m & line at m interral of trrerar five metpee* 
fhe speoies and their numher of indiriduala ooenxTing in 
eaoh quadrat - vere reoorded* Im ease of grasawi a single 
tiller ¥08 ocmsidered to he an individual plant* fhe hasal 
area at the point of emergenee for oiaiatituent apeeii^ was 
meaBured* Tarioue atruetural parameters i*e« ' fr«M|ue&fl||'« 
den8i%, id»undanee» basal oover* have beiaci oaloulated for eaoh 
speoies ooouxring in the stands studied* fhree anaiftieal 
eharaetere i*e* relative fr^uenogr, relative densil^ and 
relative basal area of eanh speoies were determined* 

Importanoe value index was then oaloulated for e»oh apesies 
(Curtis and Oottimit 15i2)* fhe formulae used for the 
determination of these - ^laraoters are as folliyifai* 

fretuenosf of a speeiee 

leintive fret'uenogr (H*t*) • ■" * — * 100 

fretnenogr of all speeiMi 

bsnsil^ of a speoiiMi 

Belatlve ®enai% (1*3)* > x 100 

Danail^ of all speoies 

TbMifci tattm of a epeoiea 

lelative Basal area Cl*B* ) • « 100 

Meal area of all apealea 

Importmea Talus Index (m) » E»f» ♦ 1«B» ♦ tt«B» 
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fhe Diversity index of the ©oamaiiity was determinefi 
rising the formula of Mointosh (1967)« 

Diversity Index (D«X«) »V“s n ’i^ " t' « % 

SI 

Where, 

S • Dumber of the speoiee and 
n « Individuals in eaoh speoiee* 

fhe sampling w«s made anoe in eaoh ef the three eeaeotui 
of a year i*e* rainy iin Au^st), winter (in January) and 
sttsaaer (in April) on both the stande* After an extensive 
surriy of the area uMer 8tu% during the year 1977-70* a 
list of the speoiee was prepared* 

I B'nrf(Bocioi. 06 X 





JaFJ^aldyjii 

Mfferenee in epeoies e«mpositi(»i of tho vogotation m 
the two stande is tuite evident from fable 111 1* the anniuil 
grassee ooeupyiag the protested stand were - CSilorie barbata. 

iigitesli Msms^sM* ^^.e 

32lssm* 

I* MffiMtell ^ preaent 

on grasei stand* 

Amongat nongraases, the epooioe whieh ware o^eeapioiifMia .. . 
Ig' their pgresiMe on proteeted stand wwtei AlreloarMwa «auE<^ii^iyeii 
A* 'tdeAbeiiAi * U^ophytan senapiviMi.* toieoatiBn verfciofybai^ 


E2JC It JLi& sy>i^i#s "Wh# %v# 


gyi ifc^ MfiM ' Mji tM' '»ii>...'^ \gt»M ' *»■,.* 

w^ in ■ ipf ' w9 ■ ift , ■ m ipi. ■ ■ , w9 , ipi' ipf 



III t 








Mh#r«8« tii« mengrass#® prmmt on grasod stand was* tboaa of 
Altamantfaara seaeilia. Bleoharis mollujciiilf oXia* Bonnaara 


Braohiata 


Ptraimial gnassos t*g* Hottifo.p.<ig.<ai ooiit.og».m and 
auadgj-mliria ircra only xaoozdM oa protoetod stand wad naat 
of tBs spooiaa givan in labia III t wars aJWost ocamcHa to botla 


the stands 


fhaa the annual and paraxmial spaoiaa of oonnon and 
oeouxTanna to both the atanda aaiaii* OaaaAa t<n» . 


fable III 2t SawBcaial ^bangaa in the total mmhmt &f epaoiaa 
ooeasi^lng the two atanda* 


Studied 


Wintan 


firoteoted stand 


dnasad stand 
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during groving period in rainar season m proteeted stand 
tban the epeoiee on stand whiah vas open for gracing* On 
doth the stands a total of fourty three speoies vere ocmseit • 

The nunher of speoies deelined apto 32 and 19 on proteot<^ 
stand and grased stand . respeotirely daring winter seiyson dini 
to the death of most of the annual grass and nongrass 
oMip«tm®:it8» Howevert two new speeies wie*, ?ernonia oinerea 
Bonsla resens wsrs added on protested stand and only the 
latter on graxed stand* Itoing suamsr ssason ths total nunher 
of epeoiss farther deelined apto 20 and 15 on the two stands 
respeotiYsly with <mly ths addition of a nsw easrgent on 
protested stand i«e« Saanea asolenjifolia* the gradual 
deoljUae in the total nuaher of speoiwi oeeupying both the 
stands fros wintsr onwsirds may. he prohahly due to a'^ospherie 
temperature fluetuations and gxadual soil moisture depletioii 
upto sumser monthm* 

.Ussalac ' 

Ihenologiosl ohsartmtions are helpful in the understanding 
of iapertsnt ewsnts during ths Ilfs dysle of a plant* first 
few shewere in the last weeh of June initiate tillering in 
annual and perennial epeoiee* In aiuuMile tillers are gimt 
eut from the eeeds and/or seodliJige idiorMSi the pentmating 
purts eu^ as iriy.s«iie snd ruiaiere sto* produoe tillere 'in 
psregoiihl spsoies in addition to those srislng fren seedlings* 
Host ef >ths nmnasls gpmlnsts In.ths nonth of ^Nne hnsl^'ypi 


pertnniala ke«|> m gaamlnating till M&mt* Warn foasmay antar 
flowering lay Aagust/Sapt^iljer after their iregetatiTe growth 
and produce fruits and seeds in Septwiher/ October - thsaa die 
and perish due to eospletion of their life cycle learing 
behind their seeds to perennate* 

fhe period fron month of September to lowMber is tiui 
period of floweringt fruit setting and need setting in 
perenniale,whioh surrire in dry and unfarourahle period 
throui^ their undergroueul perennating ergsns* l^rennial* 
also show tillering due to winter raijmi i*e* in Januexy and 
februaiy* loweTer* in some of the ijer^aniala like P^ annulatuii 
bioinnata ctttlr one flush of flowering was obeerred# 

Mfe Foma end Itoitoolinstie Spectrm 

Earlier Jonee (19!!9^) hae stated that Baunhiaers fiiologioal 
Speotrua it raluable in expsressing differanoes and eiadlaritiee 
in ocwunitiee* flat general appearanee of a plant eoaonmity 
is oaueed more by the life .form of the dcNdnant epeeiim than 
by erg olJier qualitative oluireeterietioa of the wegetatiott* 

Oain (19^0) has em^msised that the life form ig'StsK of 
Baunhiaer m a j^siognomie hasie oan best be applied te 
deeoribe the Tegetation of a eceoeiniby* beeasse the cUaiate 
ef the staad and to a oertain exiMit tha effest of biotie 
operatioits are revealed Ig the olaeeifieation in the vaxlmie 
life tmm elaseee (J^endoya* 
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ill® ir®g®iaticin of Tariom® rogiims Bhfwruolia <1952) aM maiqr 
Q%h@m baT® ttsod' fiaunkiaor*® Ilf® foxm Cla®®#®. . ’ .. 


fabi® III Biologleal spootm for ih® tv® staiid® ®iuiii«ll* 
a® ocmpai*«d wlib ib® fiaiaiildLaox® noanMl •peoinm* 


Stadipi 


PoTooatag® of total 8p«oi®o 

Obaamo'* 

j^t®8 

H®aai©»yp- 

topb^t®® 

Oigrpto- 

idb^oa 

fboro- 

pby^to® 

Prot«oi4^ stand 

4*5 

21.4 

5*7 

68*i 

Graaed stand 

5*0 

11*9 

8*5 

74.i' 

Baunklaox® »03»aL 
rala® 

9*0 

2ii»© ■ ■ ■ 

. #0 

15*0 


* foirottai^® bair® b®«i oaXoalaiai wliboiti iaolvidiiic 
Bumoropbsri®® mint;® BaunMaer*® (1954)* 


A oixapurlaoii of ih® p®ro®ntag® 4i®iribiiti(»i of iwrioito 
liifo f&xm in prot®ot«d aoS gimaod ®i®iid® (fabX® 111 5) vitli 
nomal apootnw (launkia«r*®» 1954 )d rorroal® iliat iwroioiiai!;® 
of £t®siloz 3 rpiopl)gri«® uoi4 oliaMopbgri®® «wi aiKA oiqrirto$l](sri®» 

irao appzNoxiaatoljr ot^iiX nn boiti tb® •tanft® tluya tboi of ib® 
aoiwAl •pNOimm* Xb® pimantag® of tlMvopifaiy'tMi wato wmm ibaii 
fiiro folA C6Si«4 M im on bolb ib® •*bMhA®i IbMi ibo bOaiiMlt 
Wo^ftwlilimtT** ifoliio <!••• t9|() ixiAl.o®,i)ii ibid ibo oroo ®C 

ibo •%«% «3ip®»i«iiooi o loBf Aif Bmmm imelMg b ybMr« 


Spcoies mYersltr : 

Speoies Mu ocmsidttrsi itfi, axi index ft»r 

tbe suxTlml maXue to the oemumitf vhioli lies in inoreaeed 
stehllitjr* ‘ liaarger the mmhtiT of epeoies, the gareatey will he 
the possihllil^ for ooneunitj adaptation to ohangiag oliaatio 
oonditions and/or other faotors as the nuaher of epeoies 
refleete the genepool and adaptation potential of tho 
ocnnpiii% (CMmit 1963)* fhe epeoies direreitjr is 
rariahle within and between the eoosysteste* 

fhe Jiytoeooiologieal etadiee have been aaie eeasonally 
in the present : inweetigati on and the seaetnoal waltMSi of 
hi'verei'^ Index hare aleo been averaged to get eeismite I)»l* 
valmee for both the staiMie on an annaal basie* 


fable III 4t - Seimonai' and arerage amaal Speeiee Mvereitgr 
V ' Indioee for two stande 


Season ' 

froteeted 

traaed 

Hainqr 

536.«2 

208*23 

Winter , 

435.18 

32*01 

Sumer 

189*29 

37*28 


379.89 

123*17 
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Or IMiwmal of tlii« tab!®, it i» ©vidHaoit, that th« 
diToiaitf in speoias ooapoeition van majdaum in iraixgr »9mm 
on proteetei (536»62) and fesraaod (286*23) standa# itiiah 
d®orea««d gradnalljr in winter and raaidied npto ainijnn (i*®* 
169*2§ and 37»28 on th# two stands reapeetiirelar) by th® miaui®3P 
season* Eeasonai and annmal ralus® of diTasraity indio®® w«r® 
relatively ippeater proteoted stand than on th® gr«ied stend* 
It indioates that th® diversity in speoie® ooaipiMiitliiii m«» 
nor® prceiotmoed on protaotad st«ad than m tho grasad stand* 

laran®t®rs...of Florieti® goiagealtioiii 

i>'r«<|ntno9r jMivaals ths dagras of tha diaparslon of a 
apaoias in an area and -.is axpraasad in tarns of paroantai^* 

Af tar snapling a large araa* Ihoankiaar (1934) gronpad tha 
spaaiM into f iva f ratuMnoy oliiaain vis«i A> B» 0» h and S 
on tha basis of thoir paraamtaga ooat«rra»oa in tha araa* His 
*hav of fra^nanay* atat^ that 'tha nanhaor of apaeiaa in 
fraqittanoy alas® A is grMitar th«a 1* B Ui gjimatar than Ci« 

C is graatar or lassar than B and B ia always lassar than 1 
i*0* A > 1 > 0 B < 1* 

It is intarasting to not® thaill In ttm loNMiant atia^y 
tha paraantaga frataanoy of tha variona apaeiaa giNstpaA 
aaaarding to laimkiaar*a fraqiaaney alaaaaa was tdita 
diainilJHr than that of tha ncxmal fiaqiisnay apaatrint prapiMiad 


by Ramlsla«;r (1934)* fh@ i>«r©eiitag« of spooioa in th.« fivo 
fret^bnoy elaoaoo iNismItod in oaeb an ordor aat 
A'>BP> C'>3)^1 f on botli tho atsmds* It indioatoa 
towards the heterogei^oiwi nature of both the stands studied^ 
whioh is quite obTious as these stands are the oharaoteristi<Mi 
of the troploal diy regions* 

ItlatiTO frequency is another parameter for studying the 
nature of distributi^ of a speeies in a pieuit ecHmunily* 2t 
expresses the reiatire distidlbution of a speoiee amongst 
rest of the othere ooeupying the area* 

mbmsl 

Density is an impression of %lm numerioal strength of a 
speeies* It was maximiim for erefy s|>eeies during the growing 
period, foXlcwed winter and reaehed ujrfco miUndmum in smamer 
season exnspi few mriati^s» m both the stands (fsbie III 

3atb) whicdi oan ensily bs explained* Out of the total dei»ity 

"2 

(393«34/m > during the growth period, a major eontributicii was 
made ly perennial grasses, suoh as MohantMiM ijHUtlatiim 
(32d«4€/n^ > and bipinnata (4fl.2(^n^)« .Agi.st.jyta 


the aimuaX grasswi, oonstituted 4 1*34# 28*]^ and 27*44/ar 
respeetiwsly* Mhely, imi^st ths nongrasssa, Oassia term 
Hetraria orsaaata shared 20*16 and 17*44/n raspsetivelyf 
and theseibgr, shewed thsir signifioant eontri^tion tewaads 


■ 




III 5ai Ptrot«®t©d stand 


S>psGies 

freqaenc^ 

W 

Bmity 

Abandanoe 

laial 


Fexoantage 


I.T.I. : 


cow 

mr/TST 

leiatiTe 

EeiatiYe 

lelatixe 

1 

Eaii^ season 




fxeq,u«a<gr 

density 

basal eevax 


MohantMi3m annulatiui 

98 

528.40 

539.16 

36.98 

8.57 

59.15 


90.86 

Desmostaolora Mpinnata 

2S 

45.20 

161.40 

5.67 


5*06 

3*55 

11.06 ; 

Cassia tora 

n 

20.16 

26.52 

3.16 

6.65 

2.26 

1*98 

10#^i ' 

Aristida adseemionis 

42 

41 604 

99.60 

0.73 

3.67 

4.68 

1.22 

9.97 

Jnstieia simplex 

60 

15.68 

26.12 

0.49 

5.25 

1.75 

O 418 I 

7.81 

faspalidium flaridm 

62 

28.32 

45.64 

0.79 

5.42 

0.32 

1.33 

7*07 

Sbrtraxia orenati^ 

48 

17.44 

36.32 

0.21 

4*20 

1.99 

0.35 

6*54 

.SEmaeoilEis ^^et^LOfi 

24 

27.44 

114.32 

0 . 4 ® 

2.10 

3.07 

0*60 

5.97 1 

Hanisuris icranularis 

50 

10.00 

28.00 

. 

4.37 

1.12 

0.13 

5*62 i 

Bxaehiaria Teptsm 

40 

10.96 

37.40 

0.19 

3.50 

1*23 

0 . 3 a 

5.05 

OrthmtiBfhmL pallidus 

40 

3.20 

8.0 

0.16 

3.50 

0.36 

0.28 

4.14 

BoerliaYia 

58 

2*72 

7.12 i 

O.lf 

5.32 

0*30 

0*32 

3.94 * 

fxiwfetta jB<saboidef| 

50 

1.76 

5*84 

0.29 

2.62 

0*20 

0#48 

S.J0 

Biaitainia maxainata 

22 

7.12 

32*36 

0*05 

1.92 

0*80 

0.08 

2*80. 

Minox speeiea 

485 

153.12 

1234.96 

10.33 

QQIIIII 

||||||||[QJj^|[[|||[^ 

17*28' 

■KTimn 

RKSmuII 

*otal 


893.54 


59.80 




2*S.t> 

Wintex mmmm 

BiolmiitBiiiui annolatm 

76 

429.28 

564.84 

30,39 

16.24 

71.53 

64*94 

i 5 t.ll 

liafexis-lyli t iMRdif OJgaii 

52 

29.20 

91.24 

5.66 

6.84 


11*91 

29*61 

iMiif li 

60 

21.60 

36.00 

0.66 


3*60 


iT.«e 

isiycffialna 

22 

25.04 

II 3 . 8 O 

0.97 


4*18 

2.09 

10.99 

■MMil Ai» jaaitte. 

30 

3*60 

12.00 

0*18 

6*41 


A HH 

7*99 

..eoiiYoiwIm* Bieayieaiaie 

22 

2.48 

11*24 

0.61 

4.70 

0.41 

1*29 

6*40 

jIggjIlJllK .itelssMft. 

22 ' 

2«64 

12.00 

0.03 


0*44 

0*06 


Minox speeiat 

204 

86.26 

813.64 

8.73 

43.19 

1*04 

18*49 


fotal 


— SSCvTT 


' 47-23 

' 










78*18 

•*.*7 

:V:'i*1.*T 


96 

168.00 

119.00 

11.76 

‘96.92 ' 


ts 

1f«1t 


2.94 

10-7S 

7.0* 



aiaii 

Min^ apeoiaa \ ' ' ' 

21 

110 

tT#1t 

"'114*88. 

iT. 84 ^ 

30f 

' T^: ■ 

0.14 

t .74 

10.00 

»a.>i 

|4 . ' ■ 

2*1* 
i2,a ■ 

.. ' '1 

0*82:, 

i'''. 














T&h%9 111 Or&sM stand 


Spsoiss 
Eaing^ ssaisim 



Mlnsr sfsslwi 



3)@|l8l% 

/-2 

AbsManes 

BasaX 

e&mT 

2/^2 
tm /M 

EsIstiTS 

5s3ns«Q.taes 

Ifilatl-v* 

dimsi% 

fislatiirs 
bsssJL ssfsr 

X.T.X* 

m 

41.52 

69*20 

2.91 

5.65 

5.42 

6.82 

17*81 

98 

115.92 

113.28 

18.20 

9*24 

15.14 

42.63 

67*01 

4$ 

29*84 

64*80 

5.75 

4.55 

5.90 

8*73 

17*01 

50 

119.^ 

259.60 

2.10 

4-71 

15.66 

4.^ 

25*29 

$2 

43.68 

70.44 

1.37 

5.84 

5*70 

5.21 

14.7f 

5S 

69.92 

134.00 

0.54 

5*58 

9.13 

1.26 

13*99 

50 

55.63 

71.36 

1.74 

4*71 

4.66 

4.03 . 

15*45 

42 

25.44 

55.60 

0.41 

5*96 

5.06 

0*96 

7*93 

56 

15*^ 

38.40 

0.45 

5-59 

1 .32 

1*01 

6*22 

54 

4*56 

13.40 

0.05 

5*20 

0.59 

0*15 

5.92 

26 

1*63 

6.40 

0.26 

2.45 

0.22 

0.62 

3*^9 

24 

2.86 

12.00 

0.23 

2.26 

0*53 

o.» 

5*17 

22 

6.06 

27.60 

0*11 

2*07 

0.79 

0*25 

5.11 

26 

5*20 

12.26 


2.45 

0*42 

0.15 

5*00 

44T 

255.60 

1531*66 

10.55 

57.42 

29.80 

23.01 

^25 








tk« total dttnslty of tite stand* Daring winter »mmmf M^er 

JS Jl JL-— ^ Jl# / Afrits /-*.*.•* \ - ’Ml Jl 1-. Jt •«% J 


danai^ vm raoordMl for D» annulatUB (429*28 /bi ){ Finbristyl 
jonoifoniaia C29*2K)/m^)l laelama Xaxon (25*04/m^) and a non- 

A. 

di^tieea aiaolex (21 * 60 / 11 ^ )• UMla in mvmsMr aaaacoiy 
H* ann\alata» (168*0/m^)f f* Joneiformia ( 15 * 12 /n^) and 
£• ainnlar (4*64/ii ) ware found to be tba main oontributora 
towards total density C214*88 /b^) of the stand* fhua it la 


quite erident tbat'B* 


showed its mmxlMm. nwaierioal 


strength on proteeted stand in all the three seasons* 


(hi the other hand* the naxiaum denaity of annual grasaea^ 

aaoh as f. .migjliffjl C119.92/a^)l §,li^g£9j>.9.M .jJjMSig C69*Wn^)l 

2 ' 

along with aoae ncngnoisea a*g* £• torm (119*92 /bi > and 
i,* binplex (4>«d6/a ) was reoordi^ ^in the vegetation during 
growth period on grasfi4. stand* 

Suoh differeneee in' the nunerieal strength of various ' 
speeiea on two stands stodied wexa likely to lie Mcplained 
that the dwiaity of 2* C4U52/a*> t* 

(29*@4/a ) liNMudned 9\xpmew»^& due to heavy gxaaiag in the 
acmeoofi period* 


During winter md sumer eeasoaos* due to lower graaing 

biiUMaata hacta enjoyed a fair 









I 



fli« 1»asaX ajma. of & Bpooio* 'is iropivaod tm m indox of 
ioiiiiiaiioo* It vm . olMiorvitd that tlio uMPClxiMi iralao of Ihuiii]. 

" g 2 ' ■ 

ooTOx of ammlatiia mm !^» 9 it' 30«>9 and -II^Td ^ /b im 
r&i3BgF$ win.'lor and ouMunr-oiMBiWO xoopootivBljrt idiloii eXmatlj 
ixidioato towasda ito dooiiiaiit fosltioii in tlio pstitootod otaed* 
Too oxiioy oocaaB,tBaai%> woafo Iaooo of ■ pxoimaiKiB and 


' BimiXmeXy m enmA otaod* tlw ImmoI ootot of 
E* oPBolotna and Jg,« bioiiiiiata %rao BaadBiM in wintor and 
aisoBOif aoBOOBOii oxoopt Ib valBjr aoaooB ’tlMi MaisIjMBi 

layifll oofor «wi atiaiBod SL* toga (IS* 20 mf/w^ymeA 
M* (5» 15 2t indioatoa towagda tiM 

gaipaaxatim of iiair tiXIoaa fioai tlaaot two povoiuiJMl ixaaaoa 
aftoflr luuHiKf dPauKUBS dagfaf iMMrtk poiRtod of jofowtii JUa tht a a taad 


q^ui-lo dlatiBOt fyoffi tlielr daoall^ poljit of Tloif i*«* 5d*56 
and 11*52/*.^ la wlatoy aad 4*40 aad 5*2 /b^ yoopootiwoly l» 
soBBoy soaocacBi* 


fiioyofoyo* oxoopt la mioisocsa poriodt the ▼egotatioii 

vaa dOBiaatod atmual grasaeo artd aoiid»uise«» B* . a anula toa 
aad B* hioiaimta roBalaed doaiaaat ia the yeat of the period 


of a jear* 


lelatiye deaaiti^ ie aaothey payeaetey of tlae auBoyloai 
Btyeagtli of a apeoiea ia yelatioa to total deaeitj of all the 
apeolee oooaigriafi aa ayea* 



bwial asrea ia ancrthar pasrattetax* of 

oovozaga iraClisa of* a apooloa ia xrolatioii to tlia aiai of tlio 
OQTorago of all tEo spoeios oooapsrlBS tlio aroa« 

o: 


0urtia and Holnicaiii i19§0) Imw pointad oat that ain^o 
oharaotorlatlo of ▼ogatatlon oan not f oxm a dojmdahlo 
paraaotor fon the ohaxaotoniaatloe mod eoapoaltlon of 
Togetation* fhogr« thoxofcxrot itoed Z«7*l« % oonoolidating 
the relative values of three qiawntltatlTe oharaoterietloe of 
the vegetation and suggested that I*?*!* glveai tietter 
Information about the domlnaiioe and eeologlmiil suoewia of a 
speeles* 


the of all'speoles« enoept the apeeles grouped 

under freq^uano^f olaea A have hem vorked out during all the 
three seasons on - both 'Ule stands* fhe speelw helonglag to 
elass 4 have been oonsldered as speeles of miner lapertanee 
and therefme their ssparate values of l»7*, I»P* and K*B« 
are not preeented la fable 111 $mtb)* lewevert their Z«7*I» 
veare ealeolated eeparateljr, eunned up and preaanted aa the 
Z*7*l» of miner epeelM# 


mnulatum * a doniaant perannlal gxmsa,, ahewed Ita 
maximum Z*?»I# vfcluea l,a« $0«@6, 101*97 (fhble 111 5a) 

Im ralhgr» vimter and sumer aaaaoma reapeetiveldr far preteetei 
stand* """ ' . ' ^ 


Ill eoiitx>«8t to this m standi £• ttwra. vas fosM to 

ho ths most impoxtant spseios diimlms raiiijf ssasoit (fihXa ZII 51 b) 
vlth a X*?.Z* Talus of 67*01 • Bovsrort £• anjaulatum wan 



ooiouipiQiuoiis hjr its prsssmos in vimtsr and summer seasomai 
showing its hi^sr TmluMi 42*56 snA 115*02 respsotiTslj 

than rest of the other. spsoles» sxseiit J* Mpimiata with a Talme 
of 45*58 and 59*55 in winter and aurnmer seasosia reepeetiTeljr* 
Msoijssicir 


lesttite of iilQftcMiooioXogioal studiee rereaX timit the 
speolee diTsseitj was greater daring raiasr eeason on both the 
stande and thegr - were %uite dlaimiXar in reepeet to their : 
speeies oonpoeition* .Meet proadnant emaeenal ' ebanges we^ 
also reoorded on the two ^stands studied* 


A great speoies diTsaeitgr daring raingr season mior he - 
attrihated to tla« o<mgisiiaX enrirooswetaX eemditiens f «r the 
groifth: of meet of the pr<^aoers* ioiX aoistiire appease to 
haws some direst off sots on diTsssitg sf the ^ Tegetation* 
frlTSdi (1976) has adToeatcdl the im^urtaaee of soil moistmre 
in the geteXoicieitt of hefhaosewi wegetation* 


It is sTidsnt from the Xiet of epesiee oimiiiMriai on 
heth the etende* that protested etsad hed greater Tarie% 
of epeeiee in eeaparieoa te gsaeed etsnd* Zt mgr he eihpXeined 
on the heeie ef the fast that pspoteetim edt preteeted etsad 
asoaiiiot lor Xeree T se fteh r at# hmhiTsree hed * dim ' 




«l>aol«8 vMqIi v«m m&hltt to do so uiiiisr grwmSMg pmmouro m 
gmMOd stsni* ' U&vvTOVf tho Tigoroon ' growth of ftoroiml.iil 
giMSsos suoli ms mnulMtwi m bipiniiiLtii and £• iwnolf03aiii 
sufpreseod tho growth ai^ dowoXop&sitt of imrioiia logumoa and 
other foiha cm protest od stand la their initial deveXopaental 
stagesy . ditriaK moaiooii period and therefore- thigr roKaiaed 
suppressed throui^omt the probably due to mterepeelfle 


palatahXe perennlaX gzaaetMi inoludiag few forhe showed their 
auppreseed growth and 'henoe- this etmd heoane diaKiaated h|^ 

M* ^n3Pa aXongwith amo annual gnmoee euoh m §,* dlander * 

!• aanaetloa and £» flavidiai * It nsgr he due to the feat that 
thep reaalnad aore or lots untouohod bf graslng a nl ia a la dii^liMI 
ralngr season heoauaa of the avallahlllV other paXatahle 


1* noniXifer and trlfXorua * With the ehange la oXlaatio 
oonditlotvi In winter acKit of tho anxmal epeoioe poriahed 
maJUalj duo to tholr short Xlfo 8paa« poor eotahXlahwMnt 
oapaeltgr and Xaah of ecaipetitlire ponar* 


fhi horhaoooua flora in general followad the deonrestiilag 
order of Eaanklaer*a Ufe foanaa aa Cherophptae, Saaloxxfia** 
pligftaa« OrjptophQrtee and dbaitniop^tee* the paN^pondaraaee of 


la Xhdlaa graaalaada haa alao ho«i vei^^ed % 

iiMa idiii ifcri .weita Mt ^^Wliiifiii ^utii M\ m 41 HHk Jlk w niiCT ^ .^sa, 1 I||k J| J/m iit'i iiiiiiiiiiiii lian laia^toiittiairfKilh- jMiiJHh 

wMKVWMAil MM mM# I Wil^iMMr mStmWt 9m 1^MP9|0f|r«MI 
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ti«Y« liem 0€aiBid«red du« t& blotlo oiMiratiiQAii itnd tsnrwrgiemiMg 
in tli« mmm CO&iii, tS50| Bnd^a» t95?)« BwmrmTf it &9mm 
tlmi noi cmljr Moti® distiax^anota whiiAi ai*o :r«sp0iiai%iii 
for oiiiiaiio«Btimt of fboroidsgrto j^oinilatiijaao bat tko nooMol 
poriodloitjr fotd'offioinoii^ of monooon roouXto In tbo prollfio 
growth of ooafiimal (i*e« raii^) annuals whiob may also 
inoroass tbs poroontago of - fhsrop^too as vsXX*: flis short 
lift spao of fhsrophj^tai from thoir aj^onting to flevsringt 
fruiting and sssd sotting is oonplstsi during wintsr months* 
fhsso plants over off the unfavonzahls hot and dri^ period hgr 
their Bo«i^s« fhif^ hehairs as *lsoapes* and 'Opportunists* due 
to their reappaarsnoe in late winter and/or earlar sinner if 
there are rains and oongmiaX tenpeimturea* 

the plants belonging to Or^rptoi^te and Ssmi^qrptopligrte 
groups were shle to with-stasul the grasing presaure heeaMse - 
of their' hiida; Whi<di resained hidd^ in soil suhsmrfsee 
position*: 

Most /proeiinant sff<Mits 

fretiiiOM^t detmilqr and stmtifieation of vmrioun speeisn* 
fhs hexhsgs renimil mnalted (fidile XXX Sh) in ths inorsnent 
of all thine parametere in speoien lilset £« tors * J|* lEBnnetion* 

i* ilaslis «ba I* asiksm* vimama £< mmMm~ «»& 

1« hi ptnaata were fouad to he affeeted adensnelgr* s^uiemine 
fXiietitaftiisin were reeonded in the densi'tar of varieiin npeeieii* 
howemru it attained its dw^hg raiiiiir nnaaoiifi 

IhersaaeA damitv ef - eavtain siittr season aianualJi aiposnnta 

■ fillip i?»iiSPdpRPI''iiPif''w|^^ ^P|P'1P!P vSP Tirppniiwwp*^ pPP ■ ws^mpspwiF ipB^siwiepiSP^'SiwpippifswpiPfwnr . ’’W’fppsp 


au« to th9 a.YaiXablIii^ of mozo liaro opaoo*. m « rwnalt of 
grasimg m gzAsed stand* On the other hand i^oteotion on 
proteoted stand supported dcnination of perennial Tegetatlon 
throu^homt the year* fhe hifher denai'l^ of rarieus apeoiM in 
rainy »9mm is in oenfoxmity with Miam ( 1975 ) and many others* 

Tarlationa in the I»?*I* of warioua apeeiea are pireoented 
in fahle III 5a*h* *he I.?. I* of different apeeiea Yoriad 
fr<ni aeaaoi! to aeaaon* liidi walaea of aone apeeiea daring 
winter and auner months may he aaerihed to the a.hsenoe of 
other aaaooiates in the ooanunity during this unfaYonrahle 
period of the year* Uiam. ( 1975 * OJJain)* Aathana ( 1974 * 
6orahhpur) and friTodi (1976* Jhansl) reeordei similar 
flttotuations in I*7*I* of dominant apooias in the graaalaiida 
etudied hy them* 

fhe oomparatiwe Ytxiatiinia in poeitiona of warioiia 
apooiM aooording to tlwir roflooto upcm their relative 

eeologioal aueoeaa the year* Cm pmtimted otand* 

annalatiitt had its maximuB Z*f«l* in all the eeaam^ia.* 
while on ixaaed etand §m torn attained the naximiin 11*V*X* 
(€7*01) in rainy aeas<m;and therefore* annulatam and 
!♦ hiniimata heeame prominant f er rest ef the peried of a 
year in reapeet to thoir I*t*I* Taltiea* Howarer* aiceoptiofiiilly 
&« ywmia had higher X»f*X« daring winter aeaaon* It may ^ 
axplalitad heoaaae of diaappoaraneo of aiinaala after eempletioii 
of thoir life eyolo and the rogeaoratiom of new tiUera In 
f emer two epeeiwi nftar graning* 



4 6 

Sinoo th.9 ammlatua eoentributad ralatlYOljr MsImiy 
phytcmaas in protaotod tiand -probably du« to ita fro^uont 
distribution, bonoo it may be oonsidered as a ioainant 
speoiea of tbe protested stand, . while amulatua aloiigwitli ^ 
the B» bipimata hare be«o reoordid as dcadiiant epesiea m 
l^rased stand due to their greater X«7«Z» and phytonasa 
oontributisii* 

From the statistieal analysis the relationship of 
Tariotts paranetesrs are worked mat* Pmssity ef the ▼egetatioa 
is positiTsly related to INMtal soYor wil^ sorrelation - : 
soeffioient r • 0«S8, F< and 0«f9,f <*001 sad Paaaity 
ia further direetly' related to MYersity Index with^ 
r • 0*98, F<f »05 and 0*99, *001 for the two etande 

reapeotirely (fig* ddfi)* Similar relationships wars olmerYed 
by Gupta (1978)* 



X3QN» AilSySAIQ 


lW/WO g3A03 IfSfi 






CHAPTEl I? 


OTfTCWASS AID fHOfOBIOTHSTIO StMOTIffil 


SECflOB A 


HTIfOMASS 


f he total Wight of plant ix^ matteir present in soosystwi 
at anp tiae aoooiints for its j^tomass* l^timaticms of 
phartoaass are essential in detezmining the statue and flux of 
biological material in and neeeeeaiqr to UBderetand 

their dynoaios (Anderson, 1971)* Standing erop jdigrtoaass gires 
QXtHy the statin pioture of an eoosipetitt, providing an estimate 
of the organie natter that is present per unit area' at a 
particular tine* hynaaie pioture of an eeoairateai ean he 
obtained lagr estinating the periodical changes in standing 


nmnam 


Staaiiag erep has bsen eatinated bgr *shorl tsm havrsst 
nsthiNI* (Odua, 1960) in idii«di rwriation in phgrtaasss Iji 
estimated at i^erl ieterials* in order to get sheet eaid root 
ixitaet ef the different epeciw of the ecsmunilgr* the eore 
teehnique as aaplograd hgr leman (1960)^ Bshlnsn sad Knoeani 
(1969)* iieth' i19dS)« Milnsr and (1968)# Danheiaiire 

C197t)« Hhin mA nxm (1974) and M««h and lOdttahar (1971) 

■ i i il ill ll 'WWIBB XwJLJL^PrlppOl 3Um iBMI JWWilHKlI #i0ilWiilR» WMJSVw 

sampiliig me iii''l^'' last ii4ill 'lif Jhae 'tlui 'Idt 
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grme growfcht starts) to got a baso for tho «t«4y of tho 

for mM oostploto yoar Jmm 1977 to *runo 1978» 

fho atandiiig opop i^toaass was sampXod oa 2§ x tf m 
plots upto a ioptii of 50 om (Oolloyt 1965) fr®* ilfforoat 
SiMpliiig pojyats aistribatea boaogoiiooooly i» th« otady otanAs. 
tliroo acaolitfes wopo fiug ap. BxoairmtoA moaoUtlis woro plaooA 
im wiro oagos to faollitato tramport aad washing* Monoliths 
wos« vashoA oarsfally in wator to got soil fros andorgroimd 
parts of tho plants* AbirrsgroTyaiA parts of GrassoSf IisgaKOS 
ani Forbs and andoriPOiihA parts of tho o«ao woro ooparatod* 
legusios and Fsrbo mamboro of the plant oamunitgr woro 
dosignatod as non-prosoeo* ■ Tho aborogroaDd ports haio boon 
further separated into lilTO phyti^iass (green/non-growa) end 
Standing Dead* hitter phyteaaasa woo oollootOd at Vim tine of 
harroat* All tho parta ware oron dried (at a tonporoturo of 
70^0) and oaloulatod in toros of gron/ii%aaro notoa^n^^* 

Pl^ytafti^e stadioe 

ITytonase has been oaloulated eeperotely for graoeee 
and ncaa-grosaoe oonpajHfosente and for the ooananity •» a whole 
end Talttea bore been tebulated in fablee IT 1o»b,^for both 
the otanie* 


StmidiiMC Mr o ihrtoiM^il 

hath proaented in the fable IT to f w probooted otand 
iffoonlod that toti^ atanding Uro i^fegrloaaeo wriad oanaiderably 
thiwiiiilt dilfowMOl nonlho* A paalt toIoo of 1t55*40 oao 


IT tat raliMis of diffftxmT ocMpiaifliit* ia tli« two mmwmr^msit* 

(Protootod stai^) 


Momtiis 


OniyBS (Coapurtffiont A) 



loiigraea iOffinpnrtiumt B) 


^ Total 

St. Mwo 

St. Ptad 

Al»Ofo 

gy 

totiO. 

m&m 

ground 

Total 

' St* Mt« 

St. Baud 

ABowa 

ground 

total 

IBidar 
ground ' 

Total 

pigrta- 

naaa 


77*40 

200.10 

277*50 

243*00 

525*50 

3*10 

"2.15- 

■ 5*25 

1.20 

6.45 

591*95 

JblT 

279*90 

110.20 

390*10 

298.^ 

638*42 

f 1*80 


11*88 

3.82 

15.70 

704*12 

taguot 

752*5 t 

30.79 

833*10 

391*^ 

1224*95 

26*80 

'm. 

26*80 

13*74 

40.94 

1265*49 

Soptoaliiar 

9 t 0. i 3 

200.20 

1110.^ 

505*20 

nn^m 

^7 ♦0^ ' 

5*37 

59*21 

20*86 

74*07 

1690*10 

Ooto%«ir 

1145* i 9 

335*05 

1480.74 

616.^ 

2097*54 

89.71 

20.16 

109.87 

28*69 

198.50 

2256*04 

Icrr«ii.%«» 

®95* S 3 

521*64 

1417*47 

752*38 

2169*^ 

50*44 

30.16 

80.60 

97*74 

118.94 

2288*19 

DtOflOllNlT 

4 t 0 .ia 

603*72 

1014*34 

670.12 

1484*46 

10.76 

24*48 

95*24 

15*12 

50.96 

1794*82 


543*69 

533*04 

1081.67 

729*76 

1811.43 

16*90 

11.99 

28.85 

20.69 

4 f«P 

1860.^ 

t«l»rii4uex 

457*63 

597*40 

1055*08 

570.60 

1625*68 

6.74 

9*44 

10.18 

9.45 

19*69 

1645*91 

Maaeli 

525*44 

374*68 

700.12 

454*76 

1154*88 

3*48 

2.00 

5.48 

4*24 

9.^' 

1164*60 

Apail 

201.00 

219*14 

416*14 

322*61 

738*75 

0.57 

0.86 

1 i *49 

2*74 

4*17 

742.92 

Mif 

31*10 

224*48 

309*58 

309*00 

614*58 

0.20 

0.92 

0*72 

1.90 

1.21 

615*80 

,(tao 

116.47 

179*02 

315*49 

333*45 

648*94 

4.47 

1.40 

5*57 

1# f 0 

7*47 

IHI 6*41 


fabl# IT Itet MontMj 




Months 

St. Mm 

St* Baad 

j|k 5||^ 

A&om 

ground 

total 

imm ' 

39.08 

14*09 

49*15 

<7wlgr 

88*97 

4*16 

92.73 

Au^amk 

122.39 

12.76 

139.15 

&«ptm6«3r 

77.08 

31.51 

108*39 

Oetobar 

42*24 

28.32 

70.96 


69*20 

22*21 

91.41 

3}«9i3a64T 

28*97 

39*60 

68*97 

JanaaiT 

97.32 

27*56 

84.68 

FabyoaxT' 

48.15 

25*59 

73*^ 


25*40 

30*25 

f5*tl 

l#xil 

19*79 

19*3^ 

39*11 

Mogr 

10.27 

12*51 

22*53 


JfiiUihilt 


n^n 


Ifl i tn 


m*u 



imluos of diffofoot oooiTOitint in tlio two ooKfipptnoiito 
(Grasod otaiid) 


f «to3. 

plaarto- 

INMO 


ttador fotoi 
gx^uiid 


Soiijprwio (OoftTaarlwont B) 

st« Mm St* iMioA kh&mi !lo4«r ' fotiA 

gfoiind iproiiaA 
total 


30*22 

43.36 

104.40 

173.04 

221*31 

134.97 

139.25 

190.16 

203*38 

169.03 

102.67 

79.82 

10.53 


79.33 

136*09 

239.35 

281 *43 

2fl*37 

276.58 

227*30 

274.84 

232.60 

224.66 

141*73 

102*40 

100*32 


5.29 

33*26 

167*67 

234.96 

251.44 

79*59 

10*75 

16*56 

9*20 

5*35 

2*51 

0*30 

7.4t 


- 9*29 
33.26 

2*03 169*79 
1O*0B 294*64 
32*49 263*39 
34*56 159*95 
30*03 40*35 

14*87 51.25 

2*50 11*50 

2*55 3*53 

1.02 5*55 

0*30 

- 7*4t 


2*90 

12*54 

29*15 

60*50 

96*55 

53*27 

57*97 

59.15 

25*01 

9*14 

4*63 

0*64 

6.79 


7*79 87*10 

90*60 186*69 


193*38 453*43 


3H*94 656*57 


560*44 652*31 


213*22 494*60 


73*40 506*20 


70*56 545*20 


54*14 51ft16 


17*^ 840*13 


3*21 149»^ 

1*44 105*34' 










fa%l« If 2l»t Mimtlil; rmXvLm of difforont oeupoiioiits 

ieiit?} (GrastS stand) 


Hontba 

St* mva 

St* Doad 

AboTt 

ground 

total 

0Rdar 

ground 

Xotal 

• i^bgftowiiis 

June 

40*55 

14.05 

54*50 

52*72 

87*10 

■Tmlj 

126*S5 

4*16 

150*99 

55*70 

106*69 

kvLgmt 

290*06 

14*84 

504.90 

155*55 

430*45 

Sai>t«B'l>OF 

#64 

41*59 

405*05 

255*54 

656*37 

CNitol>«n 

275*d3 

60*77 

554.45 

510.16 

652*01 

'Soffmibmw 

144*59 

106*77 

251*56 

245*24 

494*60 

|}aeam1iwi> 

59*72 

69*60 

109*40 

196*00 

506*20 

Jannaaqr 

75*60 

42*25 

111*91 

229*29 

545*20 

f oliraaxgr 

57*55 

27.81 

05*28 

251*^ 

517.14 

Maxell 

51.25 

50*78 

62*01 

170*17 

240*10 

April 

22*50 

20.54 

42*64 

107*35 

149*99 

Migr 

11.07 

12*51 

25*50 

00*46 

105 *04 

JlUMi 

47#01 

21*^ 

60*06 

57*17 

186*09 

viaiip m W||jr 



oMalntd in Ootolaear azid than daollnad to a minijim of 85«30 g/m" 
in Mg^y vith a slight risa In tbo pbsrtowuBa in Januaxgr vit2z a 
TaXua of 560*53 


fha two ooapartmezito grassos azid nosi**ii:auB««B aixowid a 
dof inito variation trand in pl^tonaas iralu« tlurougliout tlia 
iroan* Onaaooa (Conparteient A) roaotiod to tiiein maJElmiwi Taluo 

m 

of 1145*69 g/wT in OotoboFf vhiXo non^'giaaaoa (Conpartmont B) 
in tbo &mm nonth witb a Talua of 39*71 g/is? (fabia XT la)* 
fha pl^tomuBa TaXuaa of oonpartBiant A ahowed a gradual 
daalining trand whila tba Talaaa of eompartaant 1 daolinad 
obarplr* Both tlia aoaapartoanta aBowad a ainor inoraiwia in 
tbair i^tonaao TaXmaa^in tMa a<mtli of dannaaqr* Oraaaaa 
abarad a major portion of tba total atanding liaa pfagrtonaaa a» 
oTidant in fabla XT 3* fbi^ oontribati^ mpcimin abara of 
99*7^ in tba month of April and ainiani ^*791 in tha month of ^ 
Ootobar* Oonraraalar tha non-gmaani oontribatad aaxijnim 
7»5jl in Ootobar md ainimim Qm3% in April/Mugr* 


BiaiXarljf :Qn gnuMNl atandf paxuaal of tha fabla IT 2b 
raraalad that a paak vaXna of 361*64 (g/wf mm obtainad in 

S'' 

a#pi4HI1l'4HiF Alii wHiB flAAlJJlAi JL^A A,iilti||IBIII, Ax flitvT gftt JUi 

4 

Magr* azaapt a mini pwk in January with a irmlua of 75*63 g/W 


Oonaidaring tha two oompotmonta of tha graaad atand 
aaparataXjr# graaaaa ahawad maziatim aaoiinl(122«39 g^m^)in 
Attgaat# nliila noirivaaaaa(t84*56 SaftaaOMnr ifi^la XT 1b > 

JpAAWipiiA Ax mmWwJf y l l WWwi w IrAyiAWI mJm HOA |Pi lliA #il M 

oariid of tha yaar ahowaA a daaonMaiiui trand* 
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f&tt g3ra»» sIiqw^ tvo moiNi flvamm of growtlit 

on# in Kovo&bov (69*20 rof looting thorolagr tbo now groirtli 

during the root period after grasing in the aw«oon period* 
Another rise was in JanuaxyC 57*32 g/'a^),vhioh indieated nee 
growth due to winter ehoweze* But nmrgrmm oonpirtawut had 
only one mini peak in January* 

fhe percentage ocntrlhuti<»D. of the two oompartnenta to 
the total standing lire phytoaass fluctuated throughout as 
a result of grasing* IXiring initial growth stage ehare of 
graaaee was more hut in Au^pstf Soptealierf Ootoher and 
Horotther the share of noi3.*grsuieiM waui more (fahle IT 3)* wi’Ui 
a mariiiun of 94*6ll in Ootoher* In the rest of ' the year greases 
oontrihtttion was more throughout with a aasdaoni of S^*7^ In 

May* 

As evident 'free fid»le IT the total etendisg dead 
phytewase of protoeted stand ohowod a oomiderahle variation 
at different oaapling intervale* fetal atanding dead phytonaas 
was lusxinan hoing 626*20 g/k^ in Moeaihor' and minimi heing 
30*79 i/m In August* In fohruaiy a aeoond peak value of 

St 

600*64 g/m waa rooordod* fhua tho atanding doad ptytonasa 
valua was lowar In rally aoaeon* Inoroaaod to ito maxiiiMn, valuo 
In wlntiof doolinod during aianuir^' 

file trend fiuotnation or atwMing dead paytonaaa oc 
1^0 two ooayiartnenta was almoat § 11*1 It Mf to that of total 
atandlna doad iilBrtiniBaan« Wm* amilHMl aho Mod iiitwl 111*11 vnliMi af 




603*72 £/m iB DeoemboB wbil* nm)rg3em»99 In HorrenbOB with m 
▼alu« of 30*16 g/a^ (Tabla rf la)* 


fli« iHuraeataga ooatBibutioii of gyasawK was in 
atatidiag daaH as was obtaiaiid for liwa ^bartaaaast 

with tha aaxiawa valaa (99*7^) in aoaA aiiiiaua C94*3fC) in 
Ootohtyt hat noB-graasas paraamtaga waa fouBd Mfh (5*7^() iB. 
Ootahay Cfahla IT 3)* 


Siailarljf qb gaasad atend^tha total ataaglag daad 
phsrtoaaaa iBoraaaad gradiially trm Jaljr with a waiiui af 
4*16 g/m to XoTamhay with a maxiBWi yalaa of 106*77 s/m 
aBi thoB Bipdji a daoliBlBg trcosd wo« alHiairrad mpto Magr 
(fahia XT 2h)* fha two oampartaaBta yaraaXad a aiallay tywoA 
to that of total ataBdi&g daa4 phgrtoKaBa* with a BaximuB iralaa 
iB wiatay* for graot ooMparfcaaxit^^ 39*60 g/h*^ waa ohaarvat iB 

,9 

SaaoBhart whila BaB**fraaa ahowad Baadaiara raliia 34*136 g/tr iB 
lormihar (fahia Ih)* fha winiBiw raliia waa oltaamrad iB raiBiT 
aawiim* Sba paraaBtaga oaotributioB of ompmae^mmt i waa hi# 
throiighoat axoapt i& Ootohar and HofaBhart whaa ooBparliMiit B 
raoovdad BaxivoB aoBtrihation (fabla XT 3)# 


fha aboragroMd ataBdlBg idqrtoMaaa bhaagad ocmaidarBhljr 
froB BOBth to BOBth* da pralaatad atand tha phptaiMaa of tha 
graaa o«Bpiin«aBt ahowad an iBoraaaifMjC trand with 390*10 $/wf 
iB d BimlaBii ai- 1430*74 Ib /‘lOotobar and than 

daailBad^t# m Bini— tbImi.. of 309 * 93 , In hap*' with <mlgr 
B'.iiiiiav' naa lii ^ Boadh 'Of iamiBiQf ^taU«^ .W 1 b)* 
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tb« n<»%ra88 oi»partiiieiit,tli« abofTtgrotaiul 
pbytmma fnra 11«dS g/n^ la vitb m mBodLMvm of 

10S*87 jg/m^ in and ibon deollnod abaippljr to a faliMi of 

0*72 g/n^ in Hagr* 

OonaMoring tb« total aborogromid atandiag idii^towaas of 
tfao ooBaiinitgr (protootoil stand), tbo valaoe sbowod m inonoaaiiig 
trend farcsa 401*98 g/m^ in July to a nMcinus of 1590*61 g/s? in 
Ootobor and th«a gmdaallar doolinod wiib a ainiaan of 510*50 
g/m^ in May (f able IT 2a and fig* S)« A oliiibt inoroaao in 
tlio abwogroand :i^b|rtiawoa was roportod in tbo aentli ^ Jfmumxy 
with a imltto of 1110*50 duo to viator aboaoxa* 

On graaod stand, tbo abovagroiand idsQrtiauuis ot gjmm 
ooapartaont rooordod aaxiaaB''faliio of 155*15 g/tf^ in Aagast ' 
and tvo alni poaica ana la lovaabor (91*41 g/w?) and m&thum 
(84*68 g/a ) in dsnaaiy'* fbo ainiaaa iraliis inMsi(22*58 g/a ) 
in May '(fablo XT 1b )« VMlo of tbs amrgsewm ocMpavtaant^it 
inoraasoi froa 58*26 g/^ in duly to a naattfiMi of 294*64 g^w? ' . 
in Saptanbar and tbaa abairply doolinod till May vitb a stininiiai 
▼dlaa of 0*80 g^m • Oonaidarinc tbs ooinniiiitgr nboTOironad 
pbytaaaas, tba valiia inoroMiad fron 150*99 g/nF in daly to 
a naxiwBi of 405*09 

2 5 *58 till May, vltb a mini aioa (115*91 i/m^)im danaangr 

|WfcP4# If lH Mb# Fig# 5/ir 

poxiioal ^ tbi fablo XT 2m (fif* 5) rmfomlod tbrnt tlia 
iiiiAoxdiPoiiBid pIfftoniiMi of pMtmMMal stand iaaaNMMiod |apidpaamaiiaAl|f 
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from 302.14 g/v? in July to a poak raluo of 790.12 ia 
HoYombor mg than gradually dooliaod to a minimum irmluo of 
310.50 g/a^ in Huy/omoopt Janoaiy with a raluo of 750.45 i/m^* 

GoiyBiiioriiii tho iSiytoaso Taluo of tho two oompaziMionta 
aoparatfily, tho graoaoo as wall aa nom^gzaaaoa ahowod tlio 
similar tr«eid with thoir poak faluaa of 752*33 </m^ and 
37*74 g/m rospootlToly in loYomhor m& minimum ▼aluaa of 
309.00 g/m^ and 1*50 g/m^ in May Cfahla IT la), thus tho 
flmotuationa ohsarrod in tho total imdorground i^tomaaa of 
tho Gimiaunity was mainly duo to gtasoosi hoeaato thoy aharod 
a major portiim of tho total undorirouad j^tmwso* fho 
dominMit graoBoa oontrihutod a maximum foroifita«o of 99*311 
in May and minimimi 95»2% in Moromhort whilo nangramaom with a / 
maximioi of 4*^ in Horomhor and a minimum waluo 0*2ll in May 
(fahlo IT 3)* 

for graai^ ataaiy fahlo IT 2h (fig* 5) rotoalod tho 

similar troad of riao and fall* It iaoroaaod from July 

' ' ' 2 2 

55*70 e/m to a poah raluo of 313*33 g^m in OotohoTf am 

oomparod to Boromhor In protootod ataad mod than doollmod till 
Jimot only with a small riao ia Jonuaiy and fohruaaqr* fho 
two oompartmoata Cfahla IT Ih) aoparatoly roroalod tho ammo 
rooult with thoir maximum Tmluom <221*81 e/t? tmg 9#*55 g^m^)t 
■MM month i*o* Ontohor»oemparoi to Bonaihor in 
tod ataad* fha graaaoa oontrihutod momtaiiim aharo 
igaomt mo aiiii^ porioiif nmgijin xrom or *011 ua «wio»oor 



to 99*2^ in May# Etraroft to tliis,tb« maxima alar® of nom- 
grmm ©oapaartmant was 50*4^ i« Ootobox, and a lasaoy Talut 
throughout the year (fable IV 3)# 


fhe total etandiag orof ]^t<aae8 ohanged from mcatli 
to month# With the onaet of moneoom total phyttaaee gradually 
inoreaeed on proteeted etend from July onward attaining a peah 
ralue of 223S#19 g/m^ in loraabert followed a deereaae with 
a miniaua emlue of 620*30 g/m^ in May (7ig# f )« fheaM vaui a 
eli^t inoreaee in plytomaee value 1860*9$ g/m in the aonth 
of January* due to winter rains* A ma^or portion of the total 
phytoaaes was oontributed by gsrauseest with a naxiBivai ^ 99*8S( 
in Hay (fable 17 4)* 


Oompared t o preleeted stand yin girauied stand the peidt 
7 valuOi.. (i$2«@1 g/m ) was obtained in Oetober and minimal, 
(103*84 g^a ) In Hay (fig* $)• A mini paah in January 
(343*20 g/w?y was alao obaerred In the stand* Similar to 
protootad etand* a najer portion of the total phytoBwaa was 
oontributod by graaeea with ^ a aaxiwBi value of 98*6l( in May, 
exoept the period Septehber and Ootober* idtere pereentagt 
oontribution of nongmSMmi waa more with a of 3$«8|( 

In Soptonber (table If 4)« 


iwm) 


the mbs aboveground pisytoamse ratio haa 

been gifin due impostm^ by Bray Jdl 19$$| feiiraemt 



tag* eimtrlliiitiim of tli* tvo o^partments $m the total j^t^aaes 



.1 














Monk, 1966| Sin^, 1968? Jain, 1971 1 Odua, 1971| and 

Tadav, 1972 1 Mttmer, 1975l laik and Miahra, 19741 Meth aaad 
Wbittaker, 1975l Pandaya at al». 1977 and Ronald, 1978» 


fho puraa«t«]r of 'J«G*/A*&« phytcmusa ratio givaoi an 
idoa of plant bohaviotir undor oxiatisg oonditicoia* fho aopcimiin 
ratio waa obtainod (1 *00) in Ma^ and Juno, followod bgr Dooenbor, 
Maroh, April, July and ittinimiM(0*40)in Ootobor (Tablo I? 5 
and £*ig<i 6) on protootod stand* Ifbilo on grasod atamtd th» 
bigbor ratio was obsorrod froa Doocabor to May (1*79 to 3*44) 
and lowor ratio in tbo nonnoan mod post noaisoon poriM 
i0*42 to 0.9d). 


fbo niniaun ratio oloarly indioate a good growtli of 
aboTOgrounid pby tonass . during grovtb poriod and naniiBat ratio 
is duo to Mi^or ,|dropcKi%ion of organie nattor storod in 
undorground idytonass* 


fho inportaneo of fortioal distributi^ of pbort^mtass baa 
baon ompbaaiaod by Milnor and Rttibaa (1988), Itfaki j£| 

(1964), Jain (1971) and and Tadav (1972)* 


Buob atudioa prorido inf omati<m about atmtifioation in 
a oonniiiiily nnul offaot of difforoiedi faotora opoamting on it* 
tlio stmtifioatioii atudiM aro of atoni inpovtanoo Sm abovo** 
ground and undorground onrirosuionto* 


i. fovti^ diotribtttion of totoi oborogrowid ond undoar 
ground erop for protootod Otodiod for tJNi grootli 













PROTECTED STAND 
GRAZED STAND 


MONTHS 

FIG. 6- MONTHLY VARIATION IN UOyAG RATIO 



perioi imrn* ilal^r mA Oo'lober, m pz>«@«iiti»i in figiurii 7 

Til® pi^toeass valu«B are given in Table 17 6* 


On exaeilnatlcni ®f this table and figure, it it elear 
that with the onset of rainf season, the hei^t of the 
vegetation inoreased to a maxlnum of 150 em in October and 
deoreased there-after* The height inorease vae due to the 
rapid firowth of perennial grmmn and annual apeoiee. 


Aboveground phf’toaasa was aore oonoentrated towards the 
base (0*20 m) and gave the appearanoe of an upriidit pQrramid, 
whioh showed ofsabined effect of speoiMi reeultiag in ecnae sort 
of unifomitf in distribution and idi^tcsBaae* the aboveground 
pbftomase in October was projected to a height of 1*50 netutei 
or 150 m* the phftaaass was less in upper Issfsiw* 


In the oase of underground vertioal dietributien, it 
showed a Baximiim j%te«wis in the top Isqrux' of soil i*e* 0 to 
10 <w depth* It extended upto 30 on depth* 


biBomsiar 


In grsneland o<Miunitiee, ohang^M in the pbgrteMuse valneMi 
at short intervale are attributed to the aarlced variatiena in 
the Ckabrothexmie and aoil otmditione to whioh thi phenology ef 
herbaeetma apeoiee is strongly adapted and adjusted* thttve 
are great variatioeui in the etMaiding orop phgrtoMiso in 
different aontha aooording to eoesonel oonditione Ciin|^t197d>* 


mein end Sin# (1961) obeewed on • faraenei greealaiid 
that tbe beet period ef growth lai^ee ond of dtiie to 




FfG.7~ 
VERTICAL D!S 



fabl« If $ % Tertioal f339r<ioaa#« ie/ir) 


Httight 


40-50 


51^42 131*44 


50-60 


60-70 

70-80 


11,64 111*7i 


80-90 


90-100 


100-110 


110-ltO 


120-130 


130-140 


140-150 
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S(ipteiiilb«r, a period of maximum enerigr oapturimg effioienogr* 
Mauiya (1970), in a stand dominated by aniialatam . observed 
that tbe bl^ieet plytomass value was attained in Movaaber due 
to tbe appearanoe of most of tbe pbytosyntbetio tisane front 
August to Ootober*; !^ present investigation peal£ total 
pbytQmass(228S«19 g/m )waa also observed in tbe month of 
Kovember on proteoted stand Mid (652 *81 g/m^)in Oetobsr on 
grated stand, thereafter the valuee deolined gradually till 
Miy with minimum piytomaas values of 620.80 and 105.34 g/m 
rsspeotively, sxospt for a small riss in Januaxy* 1860*95 and 
345*20 g/m^ rsapeotivsiy* ths aboveground ahare of total 

pliytoaasa was 1493*07 and 354*45 g/m and undergrowd share 

2 

was 790*12 and 318*36 e/m respeotivaly tor proteoted wmA 
grated etande* 

fhe fluotuatione in the aboveground plytottaae ean be 
attxibuted to the seaaonaX ohangee* fhe raiiiy eeMian ann'uals* 
leguaee and grtusaei m proteoted stMid grov rapidly with the 
advent ai monsoon and* aft'Or reaohing a peidiL growth in 
Oetobert rapidly begin to dry* fhe deoline after Ootobert 
therefore, may be attributed to the death and ahatteriiig of 
annual speoiea aa wall aa of tho aeasonal tillore of poronnial 
gratsoa following maturi^* thilo on graaed ataad thia dooliao 
warn obaarved aftor Sepleabor, duo to gvaalxig preaeuiNi* In 
jranuaxy there i4» a ali|ht iaoreaeo in the ahavagroimi plytenaae 
whioh vefloota eproatljii of new tilXorm by the pavannial.. 
apaeiem.dme to winter mine * a eomeii feature in the miiea 
elinatie eonditione ^fiera# 1$9f )• 
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It va» obsfitrred tiiat a major portion of tli« al9oir«grotaM 
plijrtomasa was oontrittute^ dcmlnant ir«0« £• annulatna on 
protoetod stand and Isgr annalatam . bioinnata and Oaaaia 
torn on gmsad stand* Tha psro^nat oontrlbntion of grasoas to 
aboraground pbjrtmaBs rangad twm 90 to 99fl tbrougbout tba 
I’sar on protaetad stand mad 21 to 96$! on grasad stand* fba 
inoraasa in oontribution mada bjf grassas was oonoimittmat 
with inoraasa in protaotion (Janxovalcat 19d0)* Vba abora- 
gronnd idigrtisaass is positivaij ralatai to tba total daiuii'l^ i*a 
tiUar/n^ (r • 0*S7, I® mad r • 0*95, t<*05 for protaotad 
and grasad stand raspaetiralj (fig* 8a)* Sinilarljrt it was 
also found that basal oorar of t]ia apaoiaa ia diraotljr ralatad 
witb tba idqrtonasa of tba ocaunini'^ (r « IS and 

r « 0*97, f< *05 far both tha atanda raapaatiraly) fig* Sb. 
Both thsaa statiatioal ralatieuw raraala that with an izuiraasa 
in tha danait^ wd basal oorsr of tlm' tha jplgrtoauuia 

inoraaaaa, which ia in oonfomil^ with tha obamffntiona of 
dufta ( W8)* 


Aaoording to Iragr £| U899) ^angaa In tha aharagrouiid 

piQrtonaaa influanaad tha fluatuatian in tha phgrtonaas of iwdar* 
ground paxta, whieh night ba dua ta tha tranalaaation of 
argania matarial fron aboraground parla to inidargrtnaBd parta» 
Uniar praaant inraatigationat undargroond plgrtaiMiaa inaraaaad 
fran Juljf npto Bovahbar on protaotad atandyi^la' on graaad 
ataiMI tha rmliiaa fron ^aljr .i^pto Sotohar* BUlora 

C1978) alao found tndnnRrosMd 'idafil In Minr 








than in vintair,, It najr <^ue to tbo anoonaulatim of 
onganio mattor in undoriproiindi parts fr®a Ja3^ onwards das to 
transloeation of photosi-nthstSs from ahorsground parts as also 
suggsstsd hgr Br^ st |^. (1959)* Tbs dsorsass in landargroiind 
p}:Qrtfmass during wintsr and suanor months hs dus to 
osssation of girowth and death of the root i^stam under hot and 
dzsr oonditiont or due to disappsaxanos of root sj^rstsm during 
pzNnoiisoon periods « as new tillers appear from Marsh to June 
at the expense of the root phytfmaee* 


fhe peaks of ahoroground and underground phjtenwBs remedied 
during months i*e« Ootoher and Horenher on proteoted stand 
and Septemhfr and Ootoher on grased stand respeotiireljf* : 
this ohserwation is in eonformity of oheervatione 
Owington e|, e^m (t965>* fhese peiOai of mhoiregroaoid end under* 
ground pi^rt omasa rmlues of the present investigation eonld he 
oomiNared with the . iriduee of some Indian tropiomi grasslende 
(fahle XT 9)« It is evident frem table that the value of 
ahovegroisod phgtoiaBas of protested stand is well within range 
hut hi^er than that of Sin#i Taranaei), CEhwedhaxgr 

(1967* Taranaei) flaad Miera (1979# Ojlaia)jiaid lewar to 

1 lAJWKMMJl/ MMl oUl£& ftHA XildfPF |1W## XtilPltiCSa#%X^ 

Whilo the values of grmaed stand is lower to that otf fxiveii 
(1f7i# Jhiniei) and Agnihotri (1979# Manila)* Aasording te 

mtiOmWtk jd lyL# % if Til Vm Mlgiulilift# m lH 

■ .. , ^ilPWIMP 'vMPlillllW' . , ■ ■ "ww ■ ■■ ■ . • ■ "SWf ■■■■■■. 

J®||nl®IMww mmWw w#ll|i XiPiMw H# wmJI^ _ ^jPili Up § 

i | ii f(|.p| ,|r difsniliig flu ' iN|4idyM||iN^ *' ' ’'!• 
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ftak reJLvm of ui^orgroitiiA pligrtoKaiio of 
protoetod Btani it hl^r to tlio imluM ol}tai»«d Iqr SUii^ 

(1967f tii7aiiafli)t Tarolmojr (1972# Hoik and Miolmi 

(1974# Aslslkaptar)f Oupta (197d» JlaaBOl) and fi±rodi (1976# 
«]1ianiii),kiit lower to tko rmluos of QhmSMxy (1967# faranaai)t 
Jala (1971, Sagaar), Pandi^a et j^. (1975# Bajkot), BlUora 
(1975# Batlaa), Miam (1975# cy^aia), Sjpgh and Tadaw (1974# 
laxukohotra) and Agaiiiotri (1979# Mandla}* WMla tlko peak 
underproimd pBjt omasa -valmo of graaod atand la lower to that ' j 

of dapta (19?b» Jhanai)# friredi (1976# liialuuriraxm) 

Agnlhotrl (1979# Manila)* 

the 0.c*/A«&» plortomasa ratio \tm Baataiim (1*00) in j 

Ma^ on protaoted atand# wh«a the ahoregrouiad i^tomaae ooald ] 

■ '■ 'i 

not withstand 'the hot .smer dxar acntlait while it reaained 

high thr 0 a(|^«mt winter and atiMier on graaed atand# with a .1 

■ 

aaaimaa ( 5 * 44 ) in Masr* Maxiana ir*§«/i*<»* retie in aimer : { 

was also reoineded Isgr Maih (1974# AahlJcaiiiir)# iathana (1974# 

dorakhpar) and frtredi (1976# Jhanai)* the annual aterage 

, ' . ■ ■ : . ' ■ , • • ■ '■ , I 

ratio for tha preteeted atand waa 0*65 and for the ivasad 

etand it waa 1*62* this olearljr indioatea a hi^ier proper* 
tion of 'fiqrttMaea etored in undmegrcHond parte on gvaaad etand I 
than that on protootod etand* tha lowar ratie on prataatai j 

etand nagr ha dua to hattar diepligr of ahovagroriini plnat natarial s 

' . ' ' ' ' ■ - ■ . ." .. . . ' . . Ij 

aa a oonaeotienoa of nrotootiQii aaainet ixaaiajc* Hhio in in 1 

oonfoxMitir with tha elparvation of MUora (I97®)« i 
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tho amual ararai# ratio i» oonj^uNid witli t]i« ratio 
of otljor roforta (fa'bla XT 10) tho ratio of protootoA otaaA 
io alaoot 0 (}.aal to tliat of Sin^ <1967* Tariuaaai)t Jain 
(1971# 8afcar),1»ttt lowor to Choudhary (1972# Taianaai)# 

Dakvalo (1975# Sagar), frivodi (197i, Jhanai) and Agnitootri 
(1979# HandXa)* Similarly# tha 0.0 •/A«G« ratio of grasod 
stand is highar to the ratio of Oapta (197d# Jiiansi) and 
Xovar to tlmt of Agniliotri (1979# MandXa)* But waraXX 
tlao 0*O*/A«6» ratio Talue of BotB tBa ataxMia aro %roll within 


It is not trua that thora ia no growth in total piiytoaaaa 
during tho dzy mcnitha# hat it ia nagXigihXa an ooaparad to 
raapiratozy Xoaa and drying# and vithoring of old growth 
hoowMo of axtraat hot loid dry o^mditiona* 


Tartioal distrihutiim of ahorogroiind jj^tonaaa gacra 
an appaaranoa ' of upri^it lyzmid showing ooahinad affaat of 
apaaias raaulting in aom sort of uniformily In dlatrihation 
and plqrtoBasa, whiah aupporta tha ohaarimtion of 8in|^ and 
Tadar (1972)* Siam and Sin|^ (1971)# Vai^ (1973)» dnpta 
(197d)# friradi (1978) and lillora (1973) ohaarrad aaadjmn 
undargroiind phytonaaa in tha top layar of aoll (0*13 on) > 
tha aana warn found troa in thia atudy of irartionl diatrihation 
af oadargrotBid fhytoaaaa* 


B^oaiass mtio of 'rarioiis e^monitie* 
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SECTKB B 

HIOtOBtHfHSTIC SfHCIOfOlI 

I& a plant oonmunityt th« Bolan xadiatlont la tmppad 
and tixad tBt pBotoas^nthatio graan parts of tba plant and 
is stored in the organlo matter aa ohanioal anariar* 

fBara ara two main parts of photoa^ntBatia atmotmra 
CD Itsaf area ** Asslmilatox^r aurfaaa for photoi^nthatia 
raaation* (ii) Bhotosjntliatlo pignanta-* It is an aotnal aaat 
of photosynthatlo naohinaxy* finis tiia jj^otod^rntBatia aaraa 
naasnranant asamaa aoro infoxtanoa for dataxiiBinin« tl^ 
pBotosjrntiiatie potantiali%^» Matson (1953) rapoxtad t^ 
ylald of plants altinatalj dapands upon tlia pBotasjntliatia 
affleiano^ and art ant of i^otospntBatie serfaaa* . 

; fha ratio of loaf araa to tha gswmd araa lias Baan 
tamad an *Baaf Araa Indax* (B*A«X«}(Matson ^1953)* Anong 
ixassas aod BarBaoaoisi plants basidM tiia flat spgraadiiB< 
leaTSs wMoh wdca np idiotoagmtiMtie sarfsost loaf stmaHa.# : 
Stans fMpd ivaan spiluMi also oentrlliata signlfiaaiitlp' ta tiui 
total pbotospntBatia amm (flLon»i» lilNIt lastia and SaIXivaiilt 
19d9f SviTSdit 't970t Mansidi^ and Anbas'l^iaf 1978)* Mall at al* 
(1973) astaBliaiisd oovtalatinn of Isaf axaa indax and 
aiiloroplgrll aontmit vitM produotiwitgr af M<iiia«lliiii|s annalat^ 
a3d mtwwmm grasa eoMiiinitiaa* Miara and Mall (1979) 

liaira vayM ..ant tlia .^pliotaipMlblwIif itMaatiiMa lA.iraliition to 

ataadina owos sAurtentasa a oMMiOLaad acasniyLtr -.at 
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Eoolofiloal elgnlficanoa of th« obloropt^U ooaatotii ia 
biologioal ooamujiiliy lioa In tbo faot that ohloaophyll ia th« 
moat important basis of diy mattor produotian* fh« ohloropfcQrU. 
of plant ocmanitios has bosai proposod as a paxamstor ohazmotsar* 
ising ths straoturs find potantlal photosynthstio prodaotiri'^ 
of both tsrrsstrial and afoatio soosystsms* 

Aooordixig to CHassnar (1949) ths ohloroj^ll ooetsnt 
par unit arsa of laM or vator tends to be similar in dlTorss 
oommunitiest thus strongly suifgesting that ths oontsnt of grssoi 
pipient in ths whole ooMunity is mors uniform than in 
individual plant or plant parts. Muoh smidiasis has boon laid 
on ths rslationship bstwssn ths ohlorophyll oontsnt and dxgr 
mattsr produetion C Bray, 19d0)# k high Isvsl of orgaais 
mattsr produetion is always a resultant ef adequate osount 
of plant pipients and ite funotioning most aetivsly in the 
eomunity(Mall jt 19?5)« therefore, the determination ef 
periodio variability in ehlorephyll eontent per m plant dry 
wei^t mod osr unit ground area baeia is of iaportanee* 

Xn the preeent invmitigatieii l*»A»X« and ohloreiliyll 
oontent was estixuitod for proteAted stand only* 


MltHOSB 

barveeting teobiii%ue was enployed here agiyMi to 
find out green lyive pharteniiee reg^tlaarly at aenthly .Intwrfals 
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fpoBi July 1977 to Ji«a« 1978» fho standing oitip vaa Iwtrwiatad 
in a to X 10 <nr araa aliinra tlia ground lavalt kept in m 
box and taken to tbe laboratozy* fbe green Hire portions 
(l«af and leaf ebeaths eto*) vere separated oarefuXly for '^le 
aeasurttient of :area« 

leaf Area Deternlnatioii 

leaf area of the stand has been oaloulated by applying 
the forsiula of Kemp (1960)* 

(A) lieaf Area • £« 1 x K* - 

Where h ie the naxinum length of the learee* B Is the 
maxinuB breadth of leafos and £ ie the Keap*s oonetantt 
A « leaf area* K oonetant ¥se found out by the method 
deeoribed by Emap (1960)* fhe outline of leeree tree traoed 
on a sheet of gra|h leper and their length and breadth were' 
neasured and the total area of the iMf vm seaeurel by a 
plat^eter* 3he oonetant K was derived by the following 
formulai* 

II. 1_ I. «' area of loaf Caoaeurod by planiaoter) 

Area of - loef (afearago vmltte)''. 



B X B Cavorago vmliae) 

fhe value of K van found to be for grasate and 
0*70 for nongraneea* fhe area of gvem leaf aheath wee 
ealoulated by multiplying their length and byeadtli» 

the total leaf area per eelenlji^ted by 

nultiplying their length and hreedth with 1 eonetant* fhe 
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Ii.A.I* was oaloulatad lay dlTidiug 1ili« l«af araa of all aponiaa 
with %h% grooM aroa they eoToirod* ATorago Taluo of loaf aroa 
Index has hson oaloulatod lay taking tharoo quadmta faroa 
dlffoaront sampling points* The total groan loa’foo ati4 loaf 
Shaaths woapo oir«a dried to got thoir dry woi^t and oonroactod 
on aetxs st^aro hasls* 


Sho haarrostod plant samplos voiro brought to tho 
lahoratozy in ioo’'box to aroid hroaMoan of pigaonts* Sho 
garoon phytesiaos of known weight was tak«o for ohloaroidayll 
oatiaation* After outting it to aaall pioooo, the ample was 
eruahed with d0$( Aootono (4i1 Aoetono Btiyl Aloohol) in a 
poatla moartar with a plnohful of fine sand* aupoaenatant 

part frcai this ground matsrial was oentrifug^ at !!i000 rpn 
in a oontrifugs for 5 minutes* issldue was wmlied arepeatedly 
and oentrifuged until it laeked green oolour in the r emain i ng 
plant material (Baroyt 1960 )• fhe eupamatant ehlerepfeyll 
solution was dilated to 50 ml with QOi aoetone and analysed 
in oolorineter at ware-lwagth of d450 A^ and 6€50 
ohloroihyll eonaentarations weare asoeartained using Ooeffieleiit 
of Axnon (1949) and Bray (1960)* 

. 12*7 X 665 - 2*69 x 645 x 50 

CM.* a* ' ) • 

1000 xwt 


.* 22*9 X 64$ 4*60 x 

dfel* b* Cng/g *1 • ' » " *» *'>* « * ** *. '* " ^ 

^ 1000 X 94 


s 50 




Oil tb« QthmT band tba axtz^Gt wm also tostad at 4@00 k** 
and 5100 A® waT«-l«ngth for estimating oax^otimoidsa 

- 7«6 X 480 - 1,49 X 510 X 50 

Oiuroteiioids (mg/g * ) • ■ 

1000 X vt 

At tbe same time a fxesb samplt of tba same w«i#it wm ■ 
taken to find omt its diy weight bgr ixfing In an oven at 
for 24 hours* 

The reeuits were oomputed in mg ohlorophorll pmx gm of 
dxj weight and ag ohloroj^ll per a of ground area* 

Obeeryation 

yariatiini in the leaf kxmt^ moA mo% omm%h9%i9f glart««ia»i 

from fable X? 7 it is eyident that the eonutniV 

attained its maxisoia li*A*l* €«26'a^/m^ and photoi^tiietio * 

2 ' ' ' 

pl^tomass (liye green) 551*04 g^m in tJhe month of August 

(last week) after whieh ralue deoreased oontinuoualjf om& 

gradualljf mpto Maft ^dten a minijnai yalue of 0*44 m /m and 

2 ' ' ' ' ' 

51*42 g/m wan obtained respeotirelft nxoept a slight 

2 2 1 

inoreass in Maroh 1*57 m /m and i8«40 |/a dua to unusiiai 
lato wintor raiiMi* ^ 

fho li*A*X« ymlmo dooreasod from its maglmum yalua of 
6*26 m^/m^ in August (last woeh) through Soflemhor 5*75 aVmf 
Ootobor 5*2$ h^/oTt Hoyihbor 4*34 m /art dulf 2«f5 wr/wT sad 
2*52 a?/h^ in BeoambsTt rMwdiing to a mtatiSBi. yalms of 
0«44 In Msf • Wmm the hi^lwr h«i«2» yaXuss mm 
obtalnod throttgboiit the gswlh pssiod* Its yaXua staited 
inorosalfii with' flMi mmi% fsi aowioom# 



fabl« IT 7t lieaf Area/Xi*A«l« and Bio'loilTii'lliatla 
pib;^tQMUis 


Mcmtiia 


Mijttmmm 

Cgraan) 

g/w? 


August 


S«pt^1i«» 322 *!l# 


57598 




52598 




48458 


18138 


14890 


88*40 


15784 


AjhpII 


11440 



Ohio: 


An evident in the fable IT 8 (^loropbgrll oonoentamticaai 
(ag/g**^ dzy wt) revealed a sharp variation daring the vhele 
;^ear* Soon with the advent of rain total ohloroph^fll e«iio«ntrmtiaii 
of the emnnnit^ inoreaaed rapidl;^ reaohing the peahC>«34 ag/g*^) 
in Julj (last veeh)* fatal ehlorophurll reaained hi|^ throui^* 
oat the rainj months (fig* 9)* After attaining peak ooneen* 
tratitm the value graduaXi;i' deolined till Deeeaber* Again in 
the month of ^anuaij the ocmomtration inoreesiNl slil^ti^t 
showing a eeoinid peak due to winter ehowexo (2*S2 ag^g ' )• 
fhe ainiaua ooiie«ntration(0*89 mg^g )w«i obtain«4 in the 
month of Hagr« It wae further obeervei that <^lorepl^ll eonowr* 
tration again inereased* thoui^ veigr little (2*4$ ag/g ) In 
the month of Mareh due to unueual xairui* Mlw ohlinrepligllf^ 
oarotenoida also showed a oonsideanable variation throughout 
the i^ear with a aaxiaua value of 1«02 ag/g*^ in July end a 

•i' " " ■ ■ ■ ■ 

ainiaua of 0*^ mg/g in Haft eacoept a eaaU rise in Maaroh 
<0»4i mg/g )« thus in eoaparisan to ohlorophyll oarotenoida 
showed a gradual end steadif fall in oonoentration* - 















falil* IT 3t and Carotwioid ooiiit«ats 


Chloxn 


Oetobtar 


iroiraMiMKr 


Daewiliar 


'I ' -i 'I- 


F«v 0nlt vt* 

ftr floit jpound 


©f I«®af Cag/f"'^) 

»r«a (g/a^) 

CQxiiiii) 
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On perusal of the table I? 8, the total ohloro^ll 
oontent ahowed a sharp inoreaae with the adreiit of rains f It 
reaohed to its peak Talae of 1#26 in AuMSisit (Fig* 9) a»i 

then gradually ieo lined till Hay with a adnimtai ralue of 

% ' 0 ' ' ' 

0*03 g/a*^, except a small rise in ralae 0*22 in Mareh* 

the oarotenoids also showed the sane trend with a aaxiaua 
Gont^mt of 0*26 g/a in August and a niniaum of 0*01 g/m in 
May* these fluetuations may he due to imriations in standing 
crop of ahoreground gx*een pli^tomasa for which pjreolpitation 
plays a eritieal role« 

2 ' ' ' ' 

Chlorophyll and earotsnoids ▼aluss (g/ar ) were resiark* 
ably hi# in the growth period due to higher diy wei#t of 
phot odynthotio part of tito rogotation* 

DISCCBSIO* 

lis.iif ..area - 

jDuring rainy ota8on» tho impact of hi# moioturot 
intermit tint li#t and leucm tcmporatitro was rofXooted in 
greater leaf areot -* leaf area iMex (I;mA*X*> and photodyntiiatie 
grean idytomase as srridwt hy table I? 7* the maximiaa &*A*X« 
waa found (6*23 BVii^)iA August* tho winter season exhibited 
an intermediate position but inoroaeing temperature end li#t 
inteneity of ouamer mimthe hawo lowered the Ii»A*X* idii# wae 
found ninimum in Miy (0*44 m^/m^)t may be beoaiiee the 
moiatiue in aoil and air' deovewied and anted ae a Uniting 
fanhnr in the grewtli of the photosyiihetio phytoMina* the 



JASONDUFMAUa 

MONTHS 

FIG. 9 “ MONTHLY VARIATION IN TOTAL CHLOROPHYLL 


chlorophyll . mg /c 
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r«duo1>l.oii In pboto 8 ;;fjath 0 tio i^tonass and oorraaponUliig 
deolina in during w3nt«r and simar auiQr furtfear ba 

attriliutad to oomplation of tha lift ogrol« In aanuiJUi and 
wilting and ahadding of leaTaa in paranniala* 

Tha naximua h.i.l* and photosynthatio phgrtoaaaaa daring 
rain^^ atason mgr ha attrihutad to tha inoraaaad arallabilitgr 
of soil aoistura and natrianta and oorraaponding inoraaaa in 
tha numhar of laaTas* Tha alight inoraaaa in and 

ph^tcHRuwia during Maroh liight hava haan dua to tha wintar and 
spring ahowaxa raaulting into tha aproating of fraah tillara# 

Honai and SaaU (19!^3) raportad* tha of natural 

ocmuiiilgr magr muty txm 4 to 7 for harhaoaoua oomunity* 

Tha prasant findinga ara in oonforoity with tha ahowa sraport 
and alao to that of Billora (1975)* 

Tha wariahlaa hsA.l* and i^otoaynthatia graan 
phyt(»aaa wara traatai atatlotioally to aaalnata tha dagraa 
of ralation hatwaan than Cfig* 10) idsiah raanltad in a highly 
aignifloont poaltira oorralation hatwaan thaaa two paraaatara 
(r « 0«99, y< *001 )• Xt anvlaagaa that tha graan paiytoaunia 
Inoraaaaa with an inoraaia in tha fharafora* it migr 

ha pointad out hara that tha laaf araa indax ia tha hay faatar 

#3f§HQ4# IMlllllf 

MmsstaM. 

Wm patantlali^ af tha laaraa ta {dtatmyathaaiaa vaiqr 
with piipant aonaintratien tagathar with OQ^t li#i% and 
taafaratnra* 


GREEM myrouA 
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fli« ohloropliyll ocmooxitratioii an dxy waight l&asis 

r«T0aled a diatin 0 t 'rarlaiicm tkrougboat ilia y#ar an Iqr 

fabln If 8* fhn aaxiauai total obloropliarll ootionntratloii van 
obtainad In July (Taii^ Baaa<ni> follawad by a daolljiiiig trand 
till Hay, axeapt for a aaall riaa in tTanaaiy* fbia naximini 
ebloropbyll oonoantration in July ia due to aoat faToumbla 
olimatio oonditiona for high rata of priaaxy produation 
warm tampexmtura, intermittent li#it, bigb aoil aoietura eto* 
fbe obloropbyll oonoantratian ramainad approximately oonatant 
during tbe mSJoy eeanon due to homogenoun prepcoideninee of 
obloroplyll in tbe entire Tegetatioii* Cbe oeorease in 
oonoantration till May it attributed to tbe limiting eoll 
moieture m well ae to tbe detrimental effeote of intatiee ; 
li|d)^t and bifib tempermture to oblevoptiyll (Meyer 19€0)* 

fbe obloropbyll ^ oonoantration was found signifioantly 
bii^er tban obloropiyll tbroui^out tbe study period* fbie 
lover oonoentration of obloropliyll j| My bo duo to tbe peeeiblt 
eonToreion of obloropbyll j| obloropbyll (lebeis end 
Oast elf MOO, It aiy also be due to tbo feet tbmt 

small freetion of obloropbyll j| goto oosEirorted to iibaeopbytiA 
H whiob is stsbls snouib to rsmsin for long periods (Ooidunit 
19991 dorbaa and Sangsr* 1fd7)« 

Obdsr tbs psreseat IminMtigatiMS biibMor prop«rliem of 
obloropkyrll jt* signifios its setiws rols In fbetosymtbesis 
than ebloro]^!! jg plgnant* tbeae flndingi are tuite alaHlaip 

liiiiMi# 4a tm wlii %WU ninnii mmm 

(197df Varartaai) and Hlam C1980« YaafOMani^* 


' 2 ' 

Cte grotmd wtea. baeis, total ^hlornT^ll ooiitant ig/m } 
of til* Qmmmilty roaohad peak ^alae in Augoat and thereaftez* 
daereased otmtinttoaely upto May. fhla taread of wlatioii may 
he dae to the aTailabllity of saf f ioleat aoietore, optinuK 
liiiit aad tempexmtmm eaaditioiis duariay rmSjaiy aeaeont 
ext 2 >eae f luotu^itiozui in liiht and tenperature and lov moiatiure 
daring vinter and ausner nontha vhioh h&rm not faToiired tlie 
ohloroply^ll oontent of ooiniunity. fhe saximaH ohloroi^ll 
content (1.2^g/m ) of ttie loresent InTestlgation ie allghtly 
hi^er than the zmluea of aaiy t^pemte oomonitiee (0*3 to 
1*0 g/a^Xlny 41960) and to that of BtUore (1976)* 

fhe imrlatimi in ohloroply'll ooaoiiitratiaii a^Tfeeted 
Riinifioantly the organic natter aocianalation and photoaynthetic 
piytoiaBe inoreasea and deoreaaee dnoet einoltaneoitaiy* 

Statiatioally a hi|^ aignif leant positlfa eorrelation 
ooeffioient Csr • 0«$7* f<0(i001) wae oonputml for the reiatloB* 
•hip in hetwe«Qi the dhloroj^lX oonoentmtion Mcd photoeynthetic 
green phytonaae (fig. 11). Xt ehomi that vildi the inoreaae in 
chloroployll oencentiraitin!! Idie idytowwa Inereenea (Xieaarf 1971 1 
Billore and Mailt liTit and doehi# 1970 )t chich in tain my 
reemlt in an enhanoinnat of the net froduetien^ae hen 
preriouely heen ehmin % Oil! (1975) that ehlorophyU 
eoneentration «aa poaitirely re.lated with ‘the net prodaertien* 
111004 1966) and 7ieooett and l««^e4 1967 }repcitei a weiy hi# 
oerreXation helveon iMorai^ll and day waliiit In diatia end 
Alpine eeomtina* 


GREEN PHYTC 



CHLOROPHYLL , ms/g' 

FIG II- RELATIONSHIP BETWEEN CHLOROPHYLL CONCEN 
TRATION AND GREEN PHYTOMASS. 


* 4 ,. , . 
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CHAEPEE ? 

OHOAHIO EROMCtlOif 
SSCHJIQi A 

fSODlieHCH liMAMICS 

IroduotlTi’^ b«i]ig an attnibiita of ocHmunitjr faBo-lim 
COiaa* 1960-62) hm attraoted aaoli attanticm In yaaara. 

fha organio mattax* in-pat to an mmjmtm tiia aatotroplai 
daring a glrm pariod of tima ia a maaaara of rata of prinaxy 
prodaotiesQ* *Croas prinazy prodaotlvity* ia tlia total 
oon’raraion tiiroa£|i i^otoayntliwiia plaa ninaral uptalta \m% 
nat prijuuy prodaoti^ ia tiia rata of atoraga of 

organie nattar in planta aftar aatotropliio raaydrationt 
Eovrrart it inoiadaa all ioasaa daa to littar fall* biotio 
intarfaranoaa ato* ia aaaally naanarod aa nat dsy 

organio nattar i^nthaaisad par unit araa par unit tina and ia 
uaually asipEaaaad aa g/n /yaar*. 

lot prinary prodaotion atodiaa o^ondiiotad in tEa grans* 
lands at fartsiasi Inrs givan baaio inf cncnation on orgsnis 
prodnotiri^r in Im&im (®in#» 19671 Obosdliaxy* 1967 1 Agsrwal* 
1970t Maiuya* 1970t/tripatliit IfTOg Sin#* 1972® and Sin#* 
19721t)« Hmdoya and #aysa( 1970)stiidiad of mmMtmA 

grasalaiid* Sin# and ladar (1971) obtainad in 

grasslsed aoonystan at XumlcsEstra* 1st prinaxgr pgpodnatisltgp 
stadias lats also tson ooniaotsd ty dlffsrsat satlioys at 
▼ariass plsassi 
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Mall and Sln^^ 
Miara 


1S71 at tr^jain 
im at UJJain 


Billara 


1973 at latlaa 
1§73 at 'iidillaipur 

1974 at Goraklipar 
1973 at AllaMabad 


Malic 


Aatliana 


Gttpta 

trliradi 


197i at tJliaiiai 
1976 at JlNoiai 


Bandasf 

SiniH 

4piiliot:ri 


1979 at Mandla 


MSfHOBB 


In all tbtaa attidiaa data of pliartaBaaa at aontlilj^ 
intasmiSa fan tlia taals of ooafntatioii of not inroduoticai* 
flio aBirro gjtmaiA not iviauueT- lopodaoti'fitijr la BoiuCUjr npvoimtad 
Igr tlM foalE ataadliig onp !••• tlia total dxgr wai^it of JMaalHMp 
at tiio ond of 'yio imflng aoaaon iiadligr and KlodUiafocr|1965) 
or Igr tbo ana; total of nxiwai vtiildi attalnot )gr tiui 
Indliridiial aiMMiiai iOdwit 1960t OolXiQrt 19i$| ilaa aiMI 0ii3#it 
1971)# 


laUc and Klatoa Ct974> ^oalatod tbo alMm girowiii 
prinaiar prod«iotioitgr Igr onploflaf tlM follovlnf BaHiliai 


Ca) Stnaatin of poak pfegrtoMMo falnoa of all tlM 

IV I- ; - . . fc., 4 > 

onpoaaat apooiaa, aloofiffltli tko paak oalaa of 


(b) l|y modiflftd W«ig®rt JBrane method (Eioranioitl 9% ml,«* 
1i68).Suaaati» of j^ak »«tho4 ma^ yiald m estinato noarl^r tvo 
times that of fwiak ooEaaunity standing orop (Malone, t968)» 
Weigerl and Eiretns (1964) reported that peak standing erop 
will he identioal to net primazj prodaotion only where all 
the indlTiduals present in a attaiii maturi'ly at the 

snaie time and where mortality ooours cmly dwriiMI the poet 
growth period* In complex Tegetationt the peak standing erop 
miy he only 30% of the real net prodaotion* 

Mall and Billore (1974 ) oaloalated the net eounaoily 
produotiTity hy siwmatiQn of epeeies wise poeitire inoxnaeee 
in ahorepfoiand lire plytoaase, to whioh is added the emi 
totals of positiTe inoreanee in standiag dead (apte grewth 
period only) and si« totals of pnsiitire imereaem in 
onoergrotand phyt^aass throngbeat the year as proposed ty 
Singh 1974)* 

loeording to Sini^ jg||. (1974) *Mo single etendajfd 

teehniqttte of oompatation is availahle whioh oonld giire 
oonparahle estinate' aeeoiant of grasslaiide types*# 

In the present imreetigatien ahofegreiaii net predeetieit 
(i«M*f*) has been Miewted hy euamtlng the total ponitiiNi 
ehanges in the shevegretiad Use phytonasa on enoeeBeiee 
eMpHiig' dates throodheot the yeer# pine poeitiire ehengee in 
etsndlng deed and Utteir ^^i^oneme for only these eonpUng 
intervals danliig idiioh m poaitive^vdMfemee alee eeeiwMd 
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in aboTAground liira <1»t witliod)« Tli* Ia»t tw® i^to- 

«»»• tliaiif®® «r« n®ipxd®d a® th® |a>oduotie«i and not rofloetod 
in livo pliartQiiaaa iaoraoMait* Oimpairteantifiaa prodaotiTitgr waa 
aloo oaloaiatod aoj^watol^ (2nd aothod)* ®bia carifiiial diffapanoa 
mottiod (Orington jI jlj^*y1963) vbm aiao noad to got a ocaipamtiTO 
piotuxa of not jinoduoticai i*o* aiianaticm of poaitivo inoroaoM 
in tho total al»orogroiiiid atandlng onop (atanding liTOfOtandiiig 
doad and lit tor) tlnroui^ottt tho yoar (5»d not]bod)» 

flio nndorgroimd not prodaotion haa 1»o«ti oati* 

iiatod % amaaing tlio poaitivo iaoroaaoa in ptsgrtinaaa on 
aaoeoaoiiro aanpling data® timoaiiioiit tlM yoar* 

total not produetiYity (f«H»f«) waa obtainod l)y adding 
aboYogroond not prednotion and andorgaronad not prodaotion 
for til® tluroo difforont ooaa^ ai^ m aniaial %aaia« 

fho rate of ^ prodootian mm avaluatod diYiding tlia 
not prodnetion for tlio different ooaaoiia and for tlut year liy 
niinlior of dayo* 

ia dooori1»od oarliar tba diff^ronoa of pliytonaaa Yalnaa 
liotvowi tvo oonoooiitiYO nontbo giYoa nat prodnation in tlmt 
pariod* fliaraforat tlM prodaatiYi^ af diffarant aonponanta 
ox tilo WO oonpartnonto of tno oonaniiiigr nata ooin oaiawilatod 
ooparatoly ty dodaating tlto piy^onaao Yalnaa of thm praaaiing 
mmmm XViMI mmm WmFwWmm WBJLA Wi fwl Wm3M% 

inwiit»ii mti wrmima 

da afidont in tlia fadla 7 la. on pralaalad atani 

i W il W JPWwiPijlpiP^^li- Jypl' ^MIpP PWiWPWP PMp Km^BfKKmw 
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T IUli Monthly 

prodtteti<m of diffosNuit ocaipoiionts 

ig/w?) 



(Froteotod stand) 





•s- 1 - I I 


fai}l« f 1.1jt Monthly psroduoticni of diffoiroRt oonpimoaeits 


(03ras«d stand ) 


Months 




St* liiYO 


St* load 






I0*id 


1d3 * Z3 


Tr . S3 


SOptffiBOOF 




? 1*58 


26*55 


Oetoooir 




- 87.96 


19*58 


liOViNaDOn 


- 129*09 


46*00 


* 65 * •* 


lOOMlBOr 


104*87 


- 57*09 


- 46*44 


Jantiaxy 


3>*96 


27*45 


^•49 


Fohxuaacy 


16*55 


2*65 


14*54 


- 26*10 


Maxtth 


2*89 


- 51*75 


10*44 


Ainril 


- 8.95 


"•^72*99 


11*25 


- 0*09 


26*89 


1*46 


55*94 


55*29 


Jana 


(487*53 g/i?) followed lay Ootober, Jo3y« S#pft«iit»e», Janoiuty 
and June with a mlnimuia prodaotion (55*84 SopitJLire 

values have been observed in the nontb of loveaber, Beeembert 
Februaaqft Marob« April and May* While 'on ipraaed stand 
(Table 7 1b)»ma3ciaua produoticm was aleo reoorded in the nmth 
of August (163*23 followed liy duly, September* dune and 

January with a adniaiia value (33*96 g/a^)* In the mat ef 
aonths of the study period a negative produotian was observed* 
Oonsidering the loroduetion values of the two ooapnr^ents of 
the proteeted oosauiiily sepurately (fable t 2a)t the nsriaaa 
prodttotion does not oolnoide in the ease aonth* for greases 
(eoapartaimt A) the aaaciaun produotion was in August 
(472*41 ii^a ) sad for non-grassss (ooapartasnt 1) in detoher 
.(41*87 g/a )• Thus it was' ebasrved that eoaperlaiant A (the 
doainaiit grase Mehanthiua annulatua ) oontributed a aa|eir 
porticai in the etanding live preduetion in the aonth ^ Augmitt 
Similarly t on tho graMd et«id (fable.? 2b) the aaxiawi 
produetion in the two oeapartasnts eopamtoly also does not 
ooinoido in tho saae aouth* drassos reoorded aaaAaam 
produotion in July (93*49 j/i?) and noii'**gras eos in August 
(129*41 g/i?)* AS oonpared to proteeted etasid* Bon^-graseee 
e off i tribute a major share in the lof t t** of August on gsnsed 
stand* 

StsMlIng dead produotion on the monthly husia rewnbloi 
that' on proteoted utand aurtwwB produotion wus In VoiuniMMr 


ef iM the twe @mm3etmemt» 

ia/^y <Erot«st^ mtmtA) 











ig/^) (0i?**o4 otwril) 













(196*59 g/m ) follovod ^ Ootobert S«p1t«fflb«ar* I>®o«mb«ar, Fetvcuaxy 
ani M^* ItgatiT® Talu®# hav« b«iaa oto«»rf*d in th« rtnalnlng 
p«niod of tho linear* Sinilarl;^* on tho gmMm& etand naximtasi 
standini dead produotion van also <ib8«nv«4 jja fiorambor 
(46*00 foliovod by S«pt«ibor, Ootobor, August and Hmxoh* 

Standing dai^ preduotion Taluea of tlia tvo oenpaxta^nta 
(A «nd B) Ttvealed tholr aaxiByta valuos in Korranban 
(186*59 g/m^> and 'otobon (14*?9 g/n®) naopootivoly on 
protaotod stand • whilo gnastd stand xwaalad aaxiaim wwlmm 
(18*55 g/n^) in Septaabon foi* garanaao and (52*11 g/a?) in 
Boirffinban fon non^grasaas* 


fba nontbly data of mdarground produotiesn ravaaiad 
a eonaidaxmbia Taariatien throughout tha atudl' pariod on 
protaetad stand, aa aaidant in tha f abla 7 la* fha naxinua 
undargarouM px^oduation vaa rwiordad (144«6| g/wr) in Vertanban 
and aininun (24*85 g/t?) in Jmm* fha othan aontha af uadar- 
gnoiind psroduotion vara Saptsabart . Ootobar, Aaguat, 

Januaxy and ilUiy* fha raanining pariod of tha yaar ahowad 
nagatira raluaa* Siaiiarly on gmaad stand (fabia 7 lb), 

: : m ■■ ■ 

aixiaiin indargreiand produatian waa raaardad (9$ *81 g/wr} in 
Saptanbor and ntoinan (2*65 g/^) in fabxuasy* Wm tmmt 
nontha af uniarfraiiad produation vara Ootabart 
danuaxy and dtOy* ' 

Wm andargrinad’pra^iatian mSmm af tha tva aa^paylaianla 
U nai il Ih ill* atid'af^ pralai^ itinA*' alna fdUaw ^mw wwm 



trend with their maaOmm Taluee (1>5*58 e/vT and 9«11 e/vT) 
in Herenher a« evident in the Table ? 2a, while on grased 
stand the underground produotion values of the two eoapurtnente 
revealed naximua emlueo in different months, Cempartment A in 


Oetoher with a value of 36.25 g/wT (Table T 2b) 


It has been oaleuLatCNl from the peeitive inoreaeee 
in the etanding live idgrt amass plus oonoomittent inoreases in 
the standing dead and litter plortoaiase* foeitive inoreaeee in 
standing live and standing dead have been given in fable T 
1 and Z * litter produotion has been given in Seotiem B 
of this chapter (Table ? 6)* 


net produotion waa reoorded (506*39 g/m ) in Ootobor and 
miniatixa (55*64 g/a^) in Juno* Januaxgr with a produotion 

m 

value of t39«19 g/m ooeupiad an intexaiediate poeiticn on 
protooted stand* 


(173*91 waa reoorded in August, miniiiuii (33 

in danueaqr end toe revealod a value (59*94 i^n^) 
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oMfsnoiits th® aonili* ji« 3 rlal- 

niMg %& %h9 y«ap»iittT® m%mm» 


1% i® «Tldfa!tt fwm Sabi® T 3 tor protootod stand* tliat 
raia^ soasfiii hm got tlio naadatw A.M.?. 1568*29 witk m 

2 *ato of 12*75 «/a?/digr* Wintor soiMion oooapiod an intaa*#* 
diat# position with a walna of 131*15 and rat® 1*16 ^a^/dagr 
fha alnlMun A*I«f« Yolat of 55*64 §/^ was rooordad in awaMr : 
soaaon with a rat# of 0.45 


Sinilariar* on th# graaod stand 'Utio raii^ soason 
r#oordad aaiiittiii A *1*1* 373*86 with a rat# of 3*08 i/m^/dagr 
lat'th# ainiaaa A*V*f« was .r#oori#d In wimt#r 33*f6 'i/i? wiW 

A 

a rat# of 0«23 g^n /digr (tahl# f 3 )>ai oonparod to awnar 
••anon on prot#«t#d stand* 


Oat of th# total ammal ahowagroand not prodaotian waiaa 
i«a* 1763*83 g/a^ (4*^ g^i^/dagr) on protaotad stand* amii^ 
saason oontrihatian was @3*96t wintar saaaon and anan«r 
aaasoa 7*9^ and 3«2!l raapaatlw#}^* tiM mmmm daiiir 
prodaatlon for tha i^ia jraar was 4<.B5 g^/dag** 


Siaiiarij on tha gimaad standf oat of tha total aimaal 
ahoragroini not prodaotion rmlaa i«a* 443*76 C1*t3 g^i^/dagr) 

rainy aaaaon ahara was 84*4^» wintar aaaaon and mumw aaaaaa 
7*51l and 3*1# raapaotiwaiy* fha vfaraia da&ljr pradaotion far 
tha whala pair was 

doatpartoMit visa aatlaatiott of ahavafvaand aat 
prodaatioii far tha pr«la«t«l stand ravialad tha anna talnaa 


tM,m ? 5t m& mmaX ir*t ig/^) its 3fat« ie^m 













(fabXs ? 4) i»e« tiitiil amual aborogroundi »*t prodLuotion 
1765*08 g/a^ with a lat# of 4*83 g/m^/day* Oat of tho total 
aimual gmsos (dsapartoent A) oontrlhatod 1506.93 

(65*4^)t fioagxasaos (0OBi«rtm«mt B) oontxihutiim waa 
117*18 g/a^ (6*6^) and llttoy oharo waa 138*97 (7*8|&). 

Seaooiial oatiaatioa ohowod aaJdaua A«B*1« ty tho two 
ooapartaexita In tho rtdxsy soaacm with a valao of 1322*55 
(10*75 fi/a^^dagr) aM 106*77 §/^ (0.86 i/a^/dagr) roapootiTOly. 
fh® aiiiiauB A.R.F. was ohtalnod in auaioif soaacm with a 
▼ala® of 51*37 (0*42 g/m^/dsy) and 4*27 e/^ 

(0.03 g/n /day) for ooapurtaiyaita A and B rospoetiwoly* 


Qa iraood stand,' ocmpartaont wisa •stiaation of total 
A*B*f* hy tho 8 «B 0 ao'yiod zot'oidod allidittly hiihor walitMi 
to that of total oowamily (tahlo T 4)* total aanual 
ahoTogrooM not jprodaotion was roeordod as 502*48 f/wF 
(xato 1*37 i/n^/diy) imt of whi^ ooMpurtaant A oontrihatsi 
180*54 (35*9lS)» ooa^rtsksnt 1 302*62 e/w? (60*2)1) moA 

littor sharo was 20*32 g^a (4*06)* thyw oos]NKrta«nt B 
shars was aoaro than ooapsartaoiil A, if ooaiwrsd to protsotsd 
stand* Soasonal sstisalioM ysoordsi sasifwwi ysrodwotioii ly 
tho two oonpsartaontB in tho rainy sosson Cthowi^ wawlm 
produotion in soparato months) with a walms of f5«91 t/w? 

(0*78 g^i^/dsy) and 289*39 g^s? (2*35 #^*/doy) rsspsstiwi^* 
9hs ttiniawi wains wss rooordsd In snnmov sssson 29«32 g^ar 
(0*24 i^/iiy) snd •♦It g^ (0*03 g^/diy) tmr oonpsytnsnts 
A ond B ysspsotiwily* 





fable V 4t Seasonal ani annwd. Mat jorodaotion ig/w?) and ii« rat# 


?rot«#t#4 ataiM 


Winter aaason 


Aittinaj 


Al>er#groanft " ■> ■■«*"»■ 

Omportmmt I 1322*55 

0e«]>artm«at 1 104«77 

Mtter 138.9t 


fatal aboregroaad 


ibidargroiiBA 

Coiifartaiint A 
Owpnftnaat B 


<1*81> 

(©♦11) 


C1.i2) 24*45 (0*20> 588*47 

(0*12) 8*48 (0*803) 42*51 


fatal iisBtrgroaM 


0raa#4 atanui 


J8iQr#ir#iixi& ' 

Omparteaeiit A 
C<iwpar*ba(Hat B 
Mtt«r 


IBiA#rB3ir#atiA 

Oaafwiiflsiiit A 

. . ' jg| ||j |jpati |i p ^^ JH’ 


(O0U) 

<0,w) 


S1.S1 


fatal aMaatiaaa* 




(o.a»> 


fatal B*t profaatlaa <9t<f< 


yfbXl9 tli« annual A*!i*f* oompatad 3x4 aathiid with a 
Talua of t309*55 g/i^ (3.6 wm found lowar ta tha 

▼alttaa ohtainad ^ 1 at and 2xid sathoda on pxataataA ataad* 
Sinllarlj on gxnaad atand* tha ammal amlua ef 

394*17 (1*<^ «/mVdagr5 i#aa alaa found lawaar than tha 

waluaa ohtalnad ^ lat and 2iid mathoda* It wan al»ax*fad ; that 
only xalny aaaaon Mioountad fair annual aboaasrouad nat 
pnoduatidii on both tha atauidat whan eoaputad hy tha 
dlffairanaa aathad* 

Aa ^airidant In tha fahla T ta Baadbami andaviround nat 
praduatlan vaa jNMiaxdad (144*69 g/w?} in Maiiaahar aiid niJil^^ 
(24*S5 g/w?)-iM img m pcataatad atand* iQiila in 'Um aaaa of 
gnmaad atand*. tha aa¥l.iBiim undavgrouad nat p3rodiioti<9n(99*®1 i/n ) 

m 

waa xaooMad in iaptaalNKr and miniJiiai (2*63 g/m } in 
fahxsjaxy (mhla ? 1h)* 

A paxiiaal of tha Mia f 3 fan protaatad atandf olaanly 

■ ■ t '■ ■ 

indiaata that tha 9*I*f« aaa n a a i w i n 396*23 §/m. in mlny 
aaaaon with a mta af 3*21 i^n^/dig and nlnlim 24*^ g/w? 
duninf amnan mmmm with a nata af 0*20 t 

Vintan aaaaon with a walna af 209*90 and nata 1*74 #^n^/diigr 
aaeapiad an intamaiiata paaitiaa* tha anmial undaMmA 
nat pnadttatiott aaaonntai waa 630*96 g/wf with a praduatiaii 
nata af 1*73 1 /* , . , . 



too 

Sisdlarlar, cin statid* ih* iii*ta«a 

wa» moojrtdtd in mixijr B«asoii(285«64 g/m^)vith a m%9 ©f 
2*32 g/a /da^* Vlntmt 99mm meardad lowast tmltt©o^3«12 e/a 
and «it* 0«29 g/a /dagr# wMla no produetioa wm ol>»«3nr«d la 
auaaan t aaaicm* fh« annual undtnipfoimd nat produotlcm waa 
320«7d g/a^ with a produotioa 3pata of 0*^ g/v^/Awgf if M,9 f 5)* 

Eoaaonal oatimatioii of ocsapartaant via# oil 

pi>otoot«d ataad ravaalad tha aaia walmwi i*©* naxlaua^ 

produotlon In mljogr aaasoa (396*23 §/w?)vith m imta of 

2 

3*22 g/a Me^m Slui aajoa ahana waa of OoapKrtaaat Jk <92 *0^0 

/ '2 

than Ooaparlaoiit B (Sjl)* fha alnlaiai amlaa of 24*CI9 g/a waa 

■ '2 

in auaaan and wlntar aaaaon with a walaa of 2<^*90 g/a 
oaoiipiad an iataxmadiata poaitioa* fha amiioPL wndmrgiottad 
not pnoduotioa aatimatad waa 630*98 g/a^ with a aata of 
l.tB g/a^/dgr (tabXa f 4)* 

Ooapartaoot wiaa aatiaation of oa gzmsod ataad 

nawaalad tha aaaa walaa in raiigr aaaaao hat tha walaoo ^ 

wintan aaasaa aliid^tl^ diffaxad fnoa tha fixat ooafatatioa* 

' ' ' ■" ■ ■■ ' ' 2 ' ■ ' ' ' 

Xn wiatar aaaaoa ooaparlaaat A 'xaoowdad 49«69 9 /m 

(0*4t 9 / 9 ^/ 999 } and ooaiiBirlaiant 1 1*36 g/a^ CO*01 9 /w?/&a 9 ) 
with a total prodmotioa of 91*21 9 /w? and xata 0*49 9 / 9^/999 * 
tha anniial andaagaoand not pxadaotioa waa yaooxdad m 
33i«i9 g/a^ with a imta of 0«^ g/a^/dugr (tahla f 41* 


101 


total Hot :Rrodae1ti<m (t.M*!'.) 

total not prodootion Taluaa aa aooouiitad Igr tteraa 
diffax«iLt matlitiSat** ' 


ProtaotaA ataM 
tat nathod 
2Bd matlidd 
5x4 Motliod 


2594.0€ 
2594*06 •• 
1940.51 “ 


patt. 

6*56 g/'B^dtgr 
6.56 

5.52 " 


patp 

2*10 i^aVdif^ 
2.2f • 

1*96 : ** 


tla# Talma oMaiaad liy 1»t matlwid la aUghtly Wlghai* 
tliaii tilt Talma obtaliitcl Igr diffaranoa matliad (3»d)* 

Similarlr oo graaad atamd t.S.f. aoaapmtad lay tliaat 
matbada arai- 

lat matliod 769*^ 

2»i rnatHad 859.55 - 

5 »d mathad ■ 714*95 • ** 

fk9 Talma abtataad ly diffayaaaa aatliad (5»d) la paxtiapa 
aa mx^tB aatlmatioa feaatmaa tlia Talmaa af UTa» atm^iiiS daadt 
fu t^ littaT 3a«Ta liaaa eoapamndad fay aaiA aaapllag data* 

0aaipaxtaaiit ^mlaa aatiaatlaa ^aif tatal aat paxadmatlan 
C2iid aatliad) xaaaxdad tlia aaaa Talma «i tliat af fiaat aatliad 
la prataatad atajod femt alli^tly diffaiNwl Talma aaa alitaiaad la 
tlia aaaa af ippaaad ataad» tlila la atiflamaljr dma ta tlwi faat 
tluit aaapaaftaaiit iilaa pxadmatlaa hara /baaa aoapawidai la 
lat aatliad* 


relrnm ©fetaimid 1*1 £*» 111* 1iia»iii 

for further ©laaputation for botli tli# stsk&i** 

fhtt® out of tfao total not prodttotton of tbo eomunlt^* 
o<aitrifeat«i 1763.08 g/m^ (73*6%) O.M.F. 630*98 g/m^ 
(26«3|i) on an atmual baais oa protootod atmi. 

Similarl;jr on graaied Btand. A.ll.K oontrlbatioti ww* 

448.76 g/w? (58.515^) and ff.H.P. 320.76 (41 *6911). 

3)ISOII8Sie» 

la graoaland* ta« annual prljuuey' . produotiTil^ lO: largol^jr 
Inf luanood t^ anouat and diatriautiin of rainfall* Bigliar 

iralafall in troplos iniiraaao* tha produiitiritgr(lflgrla 
flia ralnar 9mmm found to a* nora. fanroaaalila for aoaMOLatiae 
of aasinllataa in tli* •^orairouad 'parta* wlian tlia groan 
portlnei of tao annuala md paramlal* saow a a alni Ba groutli. 
Purlliart in ralar aaaaon la an'lnoraaa* in tli* atandlng 

orof duo to an inoraaao in Biaib^ of apaoiaa. taorofero* tlui 
Mi^aat paroduetlirl'^ la found la ralngr aaaaon* 

Xn til* praaaat Invoatlgatloii lil#or ana o^talnad 

In raliiQr aaaaon uti*B li#it am Intarruftad % tlM aloada:;and 
othar faatora Uka aolatura vaa alao akundaiit. Aeeordlng to 
Salna (1969) fo gg y atnoa^Mra inoraaaaa tlM rata of pgroduatlon 
7oi prdlMkkl^r Mraataa fatouralila noiatiira oonditlon In f oUai* 
vltk a nora afflolmt dlatritutlQii of ll|9it» raanltlng Into 
nora ollmoi^ll oontmt and nora prodttotlon» 


fotal of oomiuiit^ wao »or« (1765*<B g/m^) on 

protootod stand than m gipaaod stand (448.76 whloh 

ezpBvimMm aons intwoss hszha^ rsaovml dms to hssvar garmaing 
hy largs hexhiTorss. fhs faotoa of protsotion assas to ho 
rosponsihlo for inoroasod produetion on protootod stand and 
hiotio intoi^antoioos dooiwaao tho not prodnotlon m gvoaod 
stand* 

On protootod stand, oat of totaJL A.K*y. C1^8»29 §/^) 
dunlng lalny asaaon, *!% was refXootod in tha standing liTOf 
%%$ in tho standing doad and only %% wm aroflootod in iim 
littov oonponont* Similarly m graaod stand, oat of totaJL 
A.S.f* (378.86 g^a?), standing Uvo, standing doad and Uttar 
sharod 84.S, 9.82 and 5.4 fl rospootisoly* . ^ Xt %ras ohsorvod- 
that nost of tha total pj^motion wm oontrihiitiNi hy dominaAt 
grassos (85.4^) cm protootod staM hat hy nongmssos . 
on grsmod stwod* 

In siosuir ' soascin 'i.H.f. aoocwitoi only fm 3*1#' snd 
6.<)# of tho total i.I.I*. on protootod and grasod stands 
rospootiroly. It nay ho dao to tho pnasonoo of oxtxomily 
hot and dry oonditiona rostiitlng into nm looooa than grotrlli. 

Vintor oaaaon oooapiod an intosstodiato poaition on hoth 
tho otondo, than d*I.y* of tho oonmuiity oloaurly ohoifod that 
tho aaoanl as woU oo tho rata of protnotirity dlff or from 
ooason to soaoon Ctohls T 3). 

Bio sasiaiBi aniioygeoittd not ppodaotion (O.i.t.) oao 
ohoorvoi iarini rainy ooooon Cpostnonaoon pmd.oi> at hoth 


tli« stand*, fsllovtd tgr wintw find ainwir seiuiciiiB* Sfea 
Hal*?* of raiz^ ssason aagr das to mc^mmlrm daralopiint of 
root syoto® and dovmrard translooation of idiotcN^atliato tvm 
aboTOgroiind plant porta to aupplonant tbo ffrowtli of root 
ay atom. It vao rooordtd that grasao* oontrilwtod §3 and ■ . 
67|i to tho total of both tho atando rMipootiroly* 

vrjintor aoaaon oooapiod an intoraodiato position and 
ninimua or no produotion vaa obsorvod in simor* fho 
sodroMag aim and low aoiatiiro oontoat doriiig atwaar aaBaon 
bATo ea^od tho sithoring and doath of ahovogroimd ocatponanta 
vhioh SiiQr rssttlt into tho aubaotuant daath and iMsai of 
imdargroond o<Mip«miiit8« ' 

total for tha two atanda wars dbsorfid aa 

$30*98 f/m? and 320*7$ §/w?* tho low«r 8«K«f* on graaad 
stand may bo attribatod aaiiily to tha oonatant ramoral of 
horbago aboragroaiid*l,friTadi(; 197$) roportad mm and a 
half tima aoro 8*1! •!« at protootod stand than graaad stand* ^ 

In tha;pi*aiaitt inraatigati<m» totiiil 
prodiiotion <t*I*f*) was 2394*06 g/a^ with a prodiiotioa';^ 
$*36g/'a^/dagr for protaotad stand and 7$9»32 $fwf with a rata 
of 2*10 g/aVdigr for gvaaod atand* Oat of tJba 
of two ooaaEuaitioat and 0*1 tl* ahara waa 74 and 86 jl 

on protaotad atand and 3$ and 42^ m grasad ataaul* 


standing phytmm* and pnoduotion Taliiaa q£ al^dvagipamiil 
oompoaenta, wart relatively hi^er than that @f andargroanA 
oompoaenta. Jala (1971) obaarred about 66^ of the 
ooatributed by the aerial parts ia proteeted stand* 

fhs algnifioaatly less oontributicm of U*K*P* to T*M«P« 
as eiaiparod to A*li*P* aay be due to the oonoantration of 
autotropitio aotivities ia aboveground ooap«aeats and 
ooatiauoiis losses ia underground oeaponeats beoauss of 
sloughing of root hairs « root oaps, aiorobial aotivily and 
oonsumpti<ai by soil sniBals (Sahlaan and Kuosrat 19d5t Slngjb 
19€7| Msthf 19d8| Sins and Singht 1971)* 9aa|Miratiijra bodJig 
not too l^ in soils, tho dooeaipositioa of undasiprotnod 
ooaponsnts proooods at a fait rata booauao of tha idiiiiidsfieo 
of substiatia for nioroboa (Sin^ and Tadav, 1974)* 

f «I«P* as wall as A«K*P* and 0*I*P* have been ooapared 
with various tropioal prasslanda valM (fablo ? !|)* It ia 
oloar fxM tho tablo that yoarly produotiim of thla protooitsd 
grasaland ia au^ higher than othor graaalanda a*g« Ohoudhasy 
(1972, faranaai), Tarahney (1972, balhi), Miarm (1975, HiJaia) 
Baih (1975, ibibilusiair), lillcNrs (1975, Batlasi), SaInraXs 
(1975, Sagar), dupta (1974, Jhansi), BiUoro (1978, QJJaia) 
and ignihotri (1979, ifHidia)>but tha valua ia i|di4o aiaiiar 
to that of Sagar gmaalatid doninatoi by Ijicdiaiitliian aaaiOjttiMi 
(Jain, 1971) and lowor to other graaslanda t»g* Singh (1972a, 
faranaai), Singi aad Xadar (1974f Xusaltahatra), frivsdi 
(197if Jhansi)* So ths other himd the waltie 



i« lo¥«r to othoT roportm toeoaus® of rwioval da® to 

gzvming* Howovor, tli® f Taluo of tooth tho stando 

fall within th« z«ni^ of of tropical graaalanda* 


Plant ooagmunitjr andar gracing ahowad 26 .dH loaa in 
Saatojcn Idaho (Paarton, 1965to), 34.9ll in Sagar (Jain, 1971) 
57«9SJ in a Taranaai graaaland (Ein^, 1972to), 51 •Od in 
totoiltapttr graaaland (Haili., 1975) and 36»5i In Mandla 
grassland (Agnihotri, 1979)* In tha praaant imraatigation 
67«34 loaa is zaoordad* . fhia high wlaa aagr-toa axplainad 
dua to haaai^ graiing prassiira* 


A ompar&tiro mmmt of ' produotivitj of acaia tropiaal 
graaalanda at tha rata of ton/ha/yr*^ ia giran toalowi- 


froduotirijr^ ASitett 


Jain 1971 

Antoaahta at al # 
1972 

Aaitoaahta gt jy,« 
1972 

farahnior 1972 
CSioiidhaagr 1972 

JiAhPI m Imlilw 

i9pr 

liUm 1975 
mam 1975 
frimii 197i 
milara 1979 
l^aa 9 T^aa 1979 
jRPMiiiri m%w^ l|iiP 
** 1990 


gransland' Tamnaal 


gmaaland Salhi 15*4 

:graaal«id Pamnaai . 10*5 

grassland Kmrwhahatm: 25*5 


Mixad 


SatoJjna amaaland Batina - 
MohantMiai gmaaland 944ain 

imaalaad Xftiaitanmra 

PKtwBttliai awMlMi* VJJalB 
(ptmMUrt Staijux 

MahattIhliiK fimaalaad Orni 
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k et ti}« Ah&w that tij* prodaetivilgr 

of th« grassland is nor# or Isas sqaal to that of 

Sagar grasslani (Jain, 1971), Yaranasl grassland (Antoastota 
£k 1972) but hlghsr to otbsr gmsslaiids domlnatsd bgr 
Ijiohantbiim annulatwi * Xt . is about 4*5 tiass sort tban tbs 
avorags tiaipsrats rat® of 5 ton/ba^r"*! (WMttaksr, 1970 )♦ 
Thus, tbs prssant grasslands ar« highly produotiT® witb 
annual rat® of produotion 6*5 g/a^/dagr and 2»1 g/a^/dagr as 
o«mpitr«d to'dfebar tropioal and mm am® toaporat® grasslanis» 
Xt aia$r b® asoribad du® to th« xainfall laa^d oorrosponding 
rigorous and robust growth of th® doninsnt «p®®i®s 
.1?, .annulatt»« 

Xt has b®«a shown that' tropioal and suhtropioal gnuis*» 
lands sro aor® produotir® than tsnpsrat® grasslands* tm 
quotsd, *fhis diff®:rao« isks^ b« ivw to th® diff®r®no®s in 
th® n®ohanisB of oarbw fixation in tlM tropioal and tonpormt® 
plants* Mansr tropioal grasses and foxbs fix oarhoii hf th® 0^ 
pathwagr while tmporato grassoo imuallir follow 6^ pathwier* ^ 
fho pathwagr larmit® photoa^tbaol® at hi|t)> Hldit inton* 
sities with lower less®® to roapixation (Goldswoirlhy, 

Ghollet Sid Qgron, 1975)* It appears liholgr that in this 
Mehanthimi doninatod grssoliind, 0^ pathwiqr opormt®® and nalc® 


it highlgr produotir®. 
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.gtiidJiw An .rnriom BtmtftmsX 

Hargal«f (1965) and MoHattglitoii (1967) after etudying 
▼arioiiB fanetienal and atruotuaral attrlbatee of gxaeelanda in 
Gaiifoxmia bare ocmoluded tliat 'apeoiee diTtrei’fy ie 
prinoipalljr a aeobanlaa wMob feneratee otwaunity etaibillty 
while dfledneyEioe ie a ntohanien whioh generatee ooaiiiiini% 
prodaetiwiigr** 

Singh and KLera (1969) and Sln^ and Jyahaehta (1975) 
hawe farther atuiied these relationship in tropioal Indian 
graeelands and shoim that *S|ieoies diTersitaf' li^reasea 
prodaetiwe effioieno^ of the eoo^^sten while doninanoe nahea 
the eyetea etahle. thooi^ less effioient for preduotiea** 

Sines these findings ef Singh and Hisra (1969) and 
Sin^ and Amhashta (1975) were oontzadietoa^ to the oheerwaticaia 
of HoHaa^ton (t965)?and therefore • the relationahiiMi anong 
the speeiee diwerei^t doninanoet etahilil^ ««id net porodaotien 
were again oeneidersd in the present etudir f or heth proteoted 
and graaed grasalaadt* 

Sda reatiXta ef these oerrelatione in proteoted and grewad 
graaalanda rewaal lhat deninaitoa ia ne^stitalgr ralatad to 
diwaraitgr •-0.07* f < 0*05 and r •-0.99 « 1 < 0.001 ), 
whiah oonfiraa tha findings ef SoSan^ton (1967)* Siii#i and 
Mlar* (1969) wid Binih and Inhashta (1979) (fig. 1dil)« 


isoo- 



NCHlOmOUd i3N/8SWIOiAHcl 


NOSV3S/W/0 Noiionooad liN 


^^OIlDf^O(»k^ i»i/SSWIOlAHd 30Vti3AV 


X3QI4I iSNVNIWOa 




KTWEOi SPEOES WVEf^lTY , OOI«HANCE , STABILITY 
ICT WKSWCTWN m © 9 PfK)TECTED STAND,*- — * GRAZED STAND 
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ii«t ommmitj proAuotioxi !» iXao tor*i»«2y 
to doniziaiio* ind** (r •-O.i?, P < 0.05 and r •-O.S9* t< 0*001) 
(fig* 12. Ii). IMS asgatiira rolation indioatos a dsoIiiMi in tlia 
effieiinogr of gxwiolaiid «« onorg^ tmfpiiig ojoton m Mm 
pvoTioimiy lioiti Aotiood % SiA^ and Miami (1969) aad aIao i» in 
ooAfoxmit^ vith tMo oMionrationa of fatton (1965) wHo otatod 
that *hi|h frodaotlTO eapaoitgr ia aaaooiatad with high 
diworoitgr** 

dGho atahility which ia mifiootad tho zatlo ahirro* 
groAAd i^tonaaa/Aot psodimtioA* ia again iAvaiaoly yaiatad 
to tha AOt fmodaotioA (n •*^•99* tCO.OOl «id <-0«i5y Hi) 

(fig* 12 .6)* this aogatiwo sroiatioa mfmm a doolliMi in 
proimotioA with an inevaaao in atahiXltgr of tha ioamiaiV* 

furthoA* ati^iliif ia dixaotijr ralatad to donljuaiaa 
(n » 0«94i f <0*1 mi r » 0*55 . BO) (fig* 12.A>,whiiili 
indieata that inonaaaiiig odanoantratioii of piqrtiiawaa in apaoioa 
tha ooBHanil^ haaoaaa nova atahla* - ^ 

On tha haala of thaaa vaXationahiia it can aaailj ha 
avgaad that spaoiaa divavai^ inovaaaaa yvodaotiiritf affioianigr 
of tha hfO'ion ahiXo deaiaaaoo nakaa tha gfotan atahlOf thou# 
iaaa affioiont fov proiaotioiit ttaui anpi^nrllni findiiigB 
of fatton (1965)* Sin# and Miava (1969) and 8iA#i and 
|Aid»aahta (1975)* 





SEOflCB B 


ijiffii liyiAMies 

f 0 find out an •qallibriua batvaan input and output 
priufyqr produetion and doo^positian $an tho tuo fundanwatail. 
aapaota In aooaystou funotianing. Thaaro ia a oontinaoiui 
prooaaa of prinaaqr produotiim on tha tma Band and daoenpa*” 
aitiimi m tka otBar hand through littar diaappaaranaa* 
Biaappaaaranoa of daad plant purta in-aitu ia mainlj dua ta 
tha a#tiTi% of doaonpoaor or#Knla»a and its rata ia an 
important funotional aapaot of tha aa^atan* 

fha oriania aattar synthaaiaad daring phataairnthaaia 
ia ratuxnad haak ta tha aaii in tha fam af iittar* ta 
»stora ita fart 1X4%# through ralaaaa of nutriants and argania 
aontant* Buring daaoapaaition adnarai aXanaitta naadad for 
primaxy produation ara mada arailahXa far raaoraling* 

Waigart and Itana (If €4) aatinatad tha primaigr pradua* 
tion and diaappaaranaa of daad ragataticm af an old fiald in 
South Baat Miehigan« Madga uarkad <mt loaf fall and 

littar diaappaaranaa in tropiaal fffiMMt* fripmthi (19T0) 
haa varkad out plant daeonp^itian in a graaalani af Tasraiiaai* 
Soaa 21 . 2 ^* (I97t ) ^ gara a aomprahanaiira aaaount of nutrianl 
ralaaaa fran daaoipoaitiogi af Uttar* Itiaa <19?4> intaati** 
gatad 'tha aaaaaaal affaat on tha daoMf^ition af 


In India Xoratt i«af dtoomposition liaa toawi stadiaA 
l^y CTpadJ^a, 195€| Jain, 1963! Sin^, 1968f 1969| Sbnjaa, 
1977 and Singb, 1978. 

MKIiCHJS 

pnaaant obapiay iaaln with littajf pnoduotioii, 
danompoBitian mta aM tiwmoiar* 

JULttai* oollaotad at aontbly iatarvala trm thm 
baarraattNl araaa (all tba daad fallan paarta), kapt in paljftbaiia 
bags and mm dilad fa» ita day waigbt. Ita pradaatian waa 
aalauiatad by aianatian af paaiti-ra inavaaaaa, foliaiiiaf tlia 
aatbod aa adaptad by Sini^ aM Tadav (1974). 

baaimpaaitiaB atadiaa vaara aanriad m% by 'BaLvad plot 
aatbod* of Maigaarl and Iraaa <19i4)f nodifiad by £omioki 
at a^l, . (1$66) 'tuiing tiui fonmla. 

In (Mo/M. ) 

y • 

t **t. 
a t 

Mbarat 

w ■ diaappMUfmKM vata of daad plant paarla in a|/g/day. 
Mo m tba aaoaat of daad nataidlal (b) aollaertad fvaB tba 

S ' 

fixad ouadiata at tlna t in a/n* • 

M| • Mmeimt of daad aatarial oaHaotad f^ran vandon 

natobljig %iiadvata dst tlna bifSinaa ib} tlm anoiiit 
of daad aatavial addad to it diiviaf paviad t^*t| in 
t^*t| ” interval in daya* 



f&v 0Qttpaartm«&tal aod«3. disapi>«ax«mo« amta van oalomlatwl 

aa proposad l3y Sliigli and Ia4aT (1974). 

MMtar yradaetiott 

. prodttotiaa for th® vliol® atuufl^ p®riod hm baan 

giiran in Sabla 7 6* It is aTid«tit trm tha tabia that aiieisai 
of litian sbowad a daolining trand fitai Juna to itegiiot vltli a 
alniauB iralaa of 26.45 Aftar Auguat it inoraaaad 

rapidljr with tha addition of daad plant parla oontinaoitaljr 
and attainad a Baxiaiai faluaC 340.0 ®^i^)of littaap i^taaaoo 
in April, with onlj a littla fall in tha ’nalua duriag 
Januaigr and fahraaiqrt iadioating a riaa in tha daoaapoaitien ' 
rata. Mttaar fall of doainaat apaoiaa aontinaad apto April 
whlla othar plant® ntop in hae«ihar« Hoadnant garaaaaa 
oontarihuta a najor portion of Uttar n^b^oanao*. fhaa two 
aaxina wart ohaarvad, ona in heoaahar and anathar in Apvilt 
on protoatod atand. 

MM iS Jk yj|l^ JSm jgii iJ|L JS. Ii|||h Vul M 4| tiaaliL jmm IBK' .lUtfilliidttitSIttaiLjB ' ' 

0 JLXiyLXtt3^«E^ cull ® 

waa ohtainad froa dasNi to AapMOtf with a niniMai valwa af 

' 'S 

4*92 d/n « fha prodaotian of littar inanaaaad aftaar Angaat 

'2 

till Xaoaahair with a mmimm Yidaa of 155.53 i/n • dna to 
addition of doad ronaiitfi af anatiala and tiUm af parannialaii 
Aftar Baaanhar tha littar daolinai aoiitiiuioiialg» 

anaapt Itaraht indiaating a xiaa in daonapaaitian lata* Xt 
waa ahaaiwad that antiaal, faiha aontyihwla a najar pavtian af 
littar itetanaaa nplo haaahhar. 
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T 6s Monthly Mttor phyt<ma«« and produotion 
(g/a®) 


Months 

Frataatad atand 

Garaaad atand 

B^ytaaaaa. 

Broduation 

FbytoByiaa 

Fraduatlaii 

<rma 

183*75 

- 

15*25 

• 

July 

65*45 

-118*30 

10*85 

- 4*40 

August 

26*45 

-39*00 

4*92 

-5 .93 

Saptwibar 

83*64 

57*19 

25*24 

20*32 

Ootabar 

165*42 

81*78 

41.76 

16*52 

Horaabar 

196.97 

31.55 

86*18 

44*42 : 

haeambar 

295*80 

98*83 

133*53 

47*55 

Janumy 

225*02 

-70*78 

75.30 

-48*23 

Fabmaacy 

153*80 

-71*22 ' 

40.72 

-34.58 

.^. ..... ■■.**.. iL.. ' 

248*42 

94*^ 

62*32 

21*60 


I 

1 


April 

Migr 

doat 


340*18 

265*68 

200*45 


9i»76 

-?#*50 

-^5.25 


35*88 

2T*35 

20*38 


**28*44 

*-6*55 

-6.t5 


2 ' 

total annual froduotion of littar obtalnadi waa 455*T3 «/» 
witfe a fata of t«24 g/»^/Aay« on protaotad stand and 150*21 g/w? 
with a rata of O .41 i/a^/daar on grasad stand* 

iittay AQOUBiulatlon ig/w?) 

On a partisal of tha 7abla 7 $ It was ohsarrad that tha 
pariod and rata of littar daooapo8itian« whic^ is aaaiaiia in 
raisgr saaion on protaatad stand hut in wintar saason on graaad 
stand* aa;i' or Bia;r Joot ooinoida with tha paxiod of littar 
addition or produetitm whioh is tha post wintar or aariy 
suanar* 

tha produotion of littar phsrtonass without dastmstion 
loads to littar aoeioualation in tha atands* On protaatad 
stand ths ralua .of littar aaouaulaticn ia hi|^«p in awmar 
nonths than rmlngr sad wintar* haosnaa in nwmmt all tha 
annuals haacais dsad sni psranniala also thsir drgrlng add 
to tha littar piQrtsauaaa* ' Mt on grasad stand littar MMnna* 
lation was hi^i^sr in wintar SMaon daa to dMith <Kf xnii^ 
saason annuals* ths paranitials add raxgr littla to littar 
asauttulati^ dua to iSMinf atraaa* fhaa tha pariad af littar 
aaounulation aainaida with tha pariad of littar diaappMronaa 
im grasad stands 

tha waliMHi af aaaaenal aaownulntion odt littar mura 
ootaittad as 13S«f7i I50*5a and 18d«5@ g/if in miagrt wintar 
iSid sunnnr saasona aa^paatiwalir as protaatad ataai* . . i nminl.. 
▼alna was 455*73 #<^ 11^4 Nhila on fsnaad atimi tha wnaanl- 



iraltt# vim mooiNlai as t5iO*21 g/wT anS tb* Baaaansl as<sii»ul&’ 
tion of Uttar vara ?6*84t 91-77 21*60 g/w? ia amlagrt 

wiatar aad suaaar atasoas raspaotlraly* 


Uiiiiig Waigarl Irana sathod (1S^) aontb3j rata of Uttar 
diBappaaranoa hm bean prasfioitad i» fabla T 7* On pamsal of 
thia tabla it is aridaQt that daring raiHQT BoaBim hl^ar rata 
of tisapiHiaranoa oooiirradt vith a maxiaim rata (38*0 ag/g/diqr) 
in Julgr i*a* 30 daqra* Shis ineraiMiad rata of daQaafoaitioii . : 
vaa 'daa to highar praoipitati(ni» warn' taaiHiratiira and 
inoraasad aotiritf of aioroorpuiiaaB- Aftar tba rata 
daolinad gradaallj apt# Mb^ vith a adninaa ralaa (2*3 ag/g/dagr) 
a»3apt a rarj Uttla paak in Jamiaij C1S»0 iig/g/daf )* Tkm 
daring vintar saaBon CJtanuaxgr asul fahraa^) a noqr minor fXaai 
in tha rata of daompoBitioii of Uttar phgrtaaaaa iiaa obsarfad* 
fliia Uttia inoraaBo wm daa to wintar minit' roaultad 

in tha inoraaaa of niorohial aotiril^- Xha fall in tanpHra* 
tara and daeraaaad hanidi'i^ ratiiltPI in dainraaoad aiocrohial 
aotiritjft than am a rmalt a lowar smta of doaonpoaitiOB wao 
ohoanad in tha month of haoaali«r* 


A daoraaslnc trand In tha rata of Uttar daaompoaitiom 
¥aa ohsorvad thrcmi^oat oonar aoaoon (Marah to llmr)* WbSM 
ia haoaaoa hi|^ tompaiatarat loaaat hnmiditir and higli alJiA 



fablt Y 7t MsapiMiarano* 

Waigaxt frans aotbod (1964) 


Mlttar I^rddttotioD (g/a*) 


yittar 

Dl»*pp«a3ni»o« 

(tt^g/dagr) 


MomtliB 


f ixod ' 
tuadimt 


Bcmdoa 

quadzmt 


Ju&a 




BmptmTaw 79*36 


Ootoliax 


Htrrffiib«x> 110*80 


S«Qam1i«r 190*48 


HImwwJw 


April 


283 f 68 



mtter ii8aff®iypaii®« yat®» f&w nottfartoaisiital. 

^®«ii oaloalatad ^ m&%hvm matliod m€ Taiat* 1974) 

ttaJjii; difforano® itt littasr iraXu®® at tli® intaqnrals 

of ti»«* ffei® m®tii®d ale® r®T«al®i MgheF rat® of disaf^poa*- 

o 2 

raae® i» rainy 157*30 e/vr (1*2 g/m /day) tliaaa viator 

142.00 g/a^ (1.1 i^mVday) and »mmw 159*73 g/a® (1*1 g^aVdiy) 

oa protootei stand. ' 


la o<mtrast to tiii® cm gzased etaaS* a M^ier »it® of 
disappearaae® was o^eorred in viator s®asoa :I^«S1 g/i? 

(0*69 g/a /day ) followed Isy smaaer seasoa 51*94 d/a 

, ,g ' 

(0.42 g/m /day ) and lov«r rat® of disafpoaraao® waa r®oord®d 
in rainy s««uia«i 10.53 (0*08 g/i^/day )* 


Soaeonal end aim-ttal iaoriaoat 


fabl® T 3t 


Seasoa 


Proteotod staiid 


Baiay 

Wiator. 


iaatial 


Talaos ia pas@mtli®«|s damoti® vat® of prodaotiin' 


Cto fovasal of fdti® T 3 it is ovidoitt ttiat oil. 
stand tlw aarimai proittQtifm was in'sosmsr saaioii 



with a mte Qf 1*52 g/wr/Misf m fhe major Q^ntipltovLtlm appoarM 
■to bo mdm dominant graaeoo in Maroli and April* AiinaaX 
prodmotian wao 455*75 with a rat© of 1*24 g^ar/dagr* 


VIhiXo on fias^ stand tho axmaal inoromont was rtMiordoS 
tts 150*21 is/a^ with a rat© of 0*41 g/aVdoy and th© maxiana 
iaer«a«nt was rseordod in wiator ©©aao® §1*77. g/a® with a' ; 
rat© of 0*76 g/m /dagr, as oompirod to ©timmsr sotisom m 
protootod stand* 


Aftor littsr has fallon to th© floor it doouv'S tgr th© 
notion of d©o<Mpo8©r« tad ahiotio ©nwironaont* fh© rat© at 
whioh littor dsosgr© ©an li© ©sq^sstd as a oonstant £ or th© 
fraotion of littsr that d©oompo««8 duxini: a anit of tia© 
(Jonnsr SX t949f Olson, 19451 EooUins and Eimora, ISif > 


fhus th© rat© of organio mattor tamoirsr oaa h© 
•Btiaatod hgf oaloulatlng E oonatant* 


^© amount of littor aoouaulatod m th© floor X at a 


giran tia© *t* is dosorihod with th© rolatioat 


ldi©r©, h is th© annual littor fall and X is th© frastioa 
of littor doeagrad during th© si^oifio p«riod« As litt«r 
asouaulatMi on th© floor, a point is roaohod idiaa dsoagr... 
©tuals th© produ©tifsi* Shi© ©onditi^ is oallsd ©fuilihriipit^;; 
or stsadx stat© and th© r©lati8ii ©an h© writt«n •©!*/, 



Thm tumerar rata oaa lia oaloiaatad ^ tha akava 
a(|uatia»* Whara, I» * BEWiti^a iiieraaaaa la littar fall* 

■ X m ATaraga Talaa'far tlia f«piad« 


Saraoirar tiaa is tlia raolpraaal ef taxaarar rata and 
is axprassad a» t/Xm fh« tumarar time la tha tlaa ra^iilrad 
tO' iaaosposa raai&ual Uttar that la praaaat an tha ataod 
Hear ar X^haa alaa haan aatlaatad# 


fahla ? 9i fttraaTar af ariaale aattar ( Uttar) 


Brat tat ad ataad 


6»uiad atand 


fanterar rata in tha aaaa af .prasad atwad vaa hidhmr 
aa aamparad ta prataatad atand* SlAlIarlj laaa %Xm ia 
ra^airad far acaiflata raplaataant af Uttar la graaad atand 
than prataatad atand* 



DXSOCmSICi 


Mttoi* proametim a»a aisappsasme* asr* atfaetad 

8«a«f«ia« The mmth et April in summer reeordea tbm 
maxlJium amsunt of litter m protootea stand and in 'Memhm 
on ipnsed stand* fhis ia beoausa of rapid oomremion of 
piants and plant parts into dead parts vhleh ero f allsn to 
tihe ground in tiio prsoeding acmths* In tho months of Jhno* 
Jul|^ and Aa^ast thero is a rapid doaomposition of littor# 
whioli uamalip start vith th# (msot of aonsocmt that Is whes 
ths Boistnrs is ahundant tho littor pl^omass fast doollnos* 
At ths and of tho moitooon the littor pfagrtomaso again started 
inoreasing gradualigrt it vas dme to tho death of the rainj 
season annuals » whioh is at f witsr rats than ieoompositiiaa 
rate* Choudhary <1§d7) and fripathi (t$70) ohaeared the 
Same trend at Tammaasi* . 


Beoompoeitioii' prooeede with a fast rate in ^sminp; a 
ai^ elowlgr in winter and suraier respeotiweli^ on protested 
stand* Shis hi/gh rate. of diea:i^p«aranoe in raingr season is 
dtts to hi#i noistnre eontent aiul 'warm tflnperature« whi^ 
faroorahlgr inersaseo the growth of miorohes and their ': ; \' 
aetiwitiei* ^ ' luring winter the mte of 'disappiNareii^ 
dooreasod* this mogr he due to fall in tenperature rssulting 
into lossor miorohial astirity* In ounaer the siearohiai 
aotiwitgr heooiftee limited due to high temperature and iMS’ 
moisturst reeulting in the demase of litter deoenpeeitiea 
rate* -Xii eontrast to^ this m gMsed staad the ''litter' ' . . 





%riye paaciiaiim in stniinn msA loviHit^ 

in mii^ sttanoB* fMa iMloatas tliat althoiigiL mioroMal 
aoii'flty is pronouiiGsd in raii^ ssason* Mttsr dlsapiHtiuraiiiia 
is limitsi by tbs amsunt ef smbstnsts (Ssad material) 
airailable* It was alas reserved bore that in summer seaa^ ' 
mere 'litter disappeared tban was prodaoed in that seasiai* 
fbese findings are in agreement of Singb and Tadav (t974}« 


' Utter disappeaxanee rates bare also been ealeiilated 
usie^ Weigert and Irms metbed (1§i4) on montbiy basia 
f or proteetal stand, wbieb'Oleariir indieated a faster rate : 
of diaappearanee. in rairy soason than winter mi& mvammT mmmm* 
fbe periodieal rate of iisappearanoe obtained by Weigart and 
Bvana method , wbmi treated atatistioally with elimatie 
attribmtMi <i*e«^ preeipitation, tsaaperattire and biimidity)# 
a aignifioant poaitlra relationsbip waa obtained for rato 
of diaappoaranoo with rolatiro bamidilgr Cr • ♦ 0*85, f < *001 ) 
and rainffll Cr • * 0»i1, f < *001) wbWFeas an 
mXvm of eorrolatias oooffioient (r » 0*29* i SB) was 

ooapitod with atmoapborlo tempojnitiaro CXablo 7 10 and 
fig* 19d,li)« fboao rmlaaa of oorrelation ooeffioiomt aiiggoat 
that tho rato of litter diaappoaranoo inmpoaO'Oe with an 


temporataro had no offoota in this raapeet* It may easily 
bo oi^lalned as tho naiimiai ratoo of litter disafpemrsiioa 
were reeerded darlnf ^aaliiy msxiDief i^Mn'thc ellmate of the 
stadr erea reaaixw. wmm and bmid withcml aharp fliietantieiW 
ijs aitise^sj^^s^Mri^^ ^^esfc|SKra1^®sssa ilhas^ b9*B UvmmmNI cwUL' 
by ■•Uc aot MMbm 





WMimi 


last +0.6§2X 


0.85, P <0.001 


RELATIVE HUMIDITY 

F|G. 13 Q - RELATIONSHIP BETWEEN RATE OF LITTER 
DISAPPEARANCE AND RELATIVE HUMIDITy. 





10.06 + 0.058 X 


r = 0.81 , P <0.001 
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FIG 13 b- RELATIONSHIP BETWEEN RATE OF LITTER 
DISAPPEARANCE AND RAINFALL 





T 10t CorroXatlon mettlnlmt aiii 

f&T alinatio attriMtes and mta af iiaapfaiursne* 


Btgrasaicm 

wquAtlm 


Coxvalatimi 

ooatfiaient 


Attributes 


EelatiTS buaidity m& y 
rate ef disapfsaxmee 


feaperature said sate 
ef disappeaninee ^ 


** SignlfAeaat at 0*001 P 


, for eaapurtiieatal aedeXt litter dieappiNaicimee :salNMi 
liaiNi Imhhi eaXealated* seasQxiaXly as well as animally by tlie 
aetliod of iiaib apd TaSaw (1974 )« msiiig tbe differeaee i& 
litter weii^t walaee at two ixite#rale tmt botb tlie stands* 


fiui first auitlied rewealad litter disappeaxaxioe in a 
aataral eimdltioii of tlie rsistatioii* wMle ' tbe seeoiid aetlied 
is purely artifioial* 


fumerer smte £* ealoiilatid as per Xoelliag and Kiieera 
(194$), was obtained as 2*42/y*^ and 0*44’***®?^day, wbile 
tamoTer tise 1/E, tbs tlae repaired to deoMpose tbe 
residual litter, was 0*41$ yr or 1$| days for protested stsiidi 
wbisb is lower to tlmt of iraaed stand witb a rats ef 

eel m""® ^ 

$,$<Vy*^ and 0*9$^^ , /day. Mud tine retsired iwis 0*2i| yr 'er 
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10§ dsgs* etiovljig a fast tumcrrsr of littsar plgrtooiass 

on gipansd stand* 


Sai^onaX and annual Tsluas of Uttar prodnotion and 
daoomposition haTa l»aan rapraaantad in a modaX f axm, wMoli 
glraa a ocMpraliezuiira aoooant of baXanoa batvaan prodoation 
and disappaaranaa of Xittar piigrtoeass of a ocmuiiltgr 
(Modal U and B). 


dn protaot ad standi total annaaX Xittar prodaation was 
455*7> g/iB? (1«24 |/aVda3r)t out of wbi<^ xminy saason 
aeaountad wiatar aaason 28^ and ausiaar aeason 41jl* 


^SiaiXarl? on grasad'8tand,totaX anniaal Xittar 
prodnotioii was 150*21 (0*41 g/a^/digr)* oat of wlilaBi 

rainar saasoR aaeonntad 24«$llf wiatar aaason d1*1$l and amaiar 
aawim 14»45(* 


fBa tMa vai^tatiaoi axposM eoaditicm and blowing 
aati« of wild wm$ ba raapmisibXa for anoli a daoraaia of 
Xittar m pmaad stand* 


total a»(aaX disappaarssiaa ria<»rdadt^ aa po^ta^ atandf 
was 45$«C9 e/w? (1*20 g^a^dagr)* Oat of tba total aaoant of 
Xittar disappaaapadi tba saasonal paroantaga waa and 

91j( in iminofi wiatar sad aaaaar raapaotiwaig* 


IQiila on tlia grasad atand total annwal diaappaaranaa 
was 145*03 g/w? (0*5t gi^nVdi^)^ oat of 'wbioii rsliar saasan aiiast; 
-was 7«1^f wiat^ aaasfln 57^l|t snd mmam aaason 59«'0«- r'-': 








file pexreejata^e In smimear mlgiit be due to imosuiil 
redM in Max^b and dme to stsurt of the noneocui in tbe liuit weelc 
of JunOf as veil as due to gireater litter {diiftfMasa aseiMUla* 
ticei in tbe proteoted stand during ear% suasier i*e* Hmmii/ 
April 9 In tropieal oountries libs Indist Imaidil^ is a more 
imp extant faetor in oentrolling the xmte of deeomposltien* 
ibout 951^ of tbs total litter produotion disappeared in a 
jrear cm proteoted stand and 96^ m grased stand* 


f he total' amount of litter, disappeared annually and its 
peareentage to abOTogroinid net produeticm ociuld be ocmpared 
with tlie:reporte of other ' tropieal gxaselaEide % different 
authore is shmcm in fable f 1t« On pertaaal of this tablet 
it ia oonoludad* that in the present isreetigation a lowrer 
pereentaga of amount of litter dieappe^cKred as eompared te ; : 
other reports, eroept friredi C1§7i)t vho rep^ed a still ^ 
leuer peroentage* this mi^t be^ due te;tiie differenee in the 
methods of ealoulatione* Oiualljrt 6ollef^*e method (196$) 
giree higher raluea as obtained by Mall M 19751 
®npta, 197«l Btllore* 197®ji^iinihotrl, 1979 eto* 



T fit ®f WL'Itwr amA of A*l»? 
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blOTXW 0 

35Hr MftTfISR UOAHICS 

Met Aoeiimttlstion. fracsfer aia<l Blgappearano® of girgniyift 

mattey 

AoQiittvilatieii. of of different escmponinte hmm 

be^a oaloulsted separately for tfee three seasons and on m 
animal hasls in Seotion A* BetaiXs of the data on litter 
prodaotion are desorihed and disoussed in this ohapter under 
SeeticMa B# 

fhe litter disappearanoe iralaes hare bean ejllimXated 
by the method dosoribed % Sin^ and fadar (1974)* 

Ii.B* • (Initial litter* hitter prodaetiQii)-(Mtter at the end) 

The imderdroimd disappeazanee vaa oaloulated ty ih» 
susoBation of ne^tire changes in the lamleiiroiiiid i^tomaaa 
on saoeessire sampling dates (Singh end Tadar# 1974)* fetal 
disappearanoe is the sum of litter disappearanoe and uzideir* 
fpfound dieappearanoe* . ■ 

lymamie hehariomr of the eysten has been presented 
throuih ecwpartment model* Badh regetational oamponent hae 
bewi eboun in separate 0 Qm|Nirtm«at.,i with its own rate «f 
eatpat and input* faluee on arreve represent the flew rates 
m arerags per diy bsaie, and inside the reotengalar sonpext* 
mimts the steading state of ptoytosisse la «■» swanei 



1 28 

ani seaMEtanal hmirnm (196^) 9xpx«8s«8 tlmt vsmrage 

standing oreps ar« not as infoxmatlYO as the transfer rate* 
hetveen ooefartmants, sinot ths^ are enl;^ an approximate 
mei^ure of the storage oapaeiV« 


fhe net aoetnaulation and dieappearanoe rate on per da^ 
basis are shovn in Model. 2Atl for both the stands* 

Out of the total net produotioai (f •!!*?*) the maximum 
qufuititjf is shared ahoYeground net production (A*H«P*) in 
the raisgr seiMion and minimm in the suimer season* fhe siiae 
trend is followed in the transfer from f •H«?« to uMerground 
oompartmant, Yis* maximam rate of transfer is ohserYed in 
rali^ season end minimum in summer seemont while no transfer 
from f»M*f* to underground net produotion ill*]f*f*> is reeorded 
on grased stand in summer season* 

The rate of transfer of ' organie matts* fma i«H*P* to 
standing dead Ci«P* ) ocApariment is hl^ in winter and low in 
sunsor on protoetod staiidt ahile it is hijg^ in vedisy mmmm. on 
graaod stand duo to preganAsiYO death «Kf the annuals and 
grasing affeets* 

fl^ sate of aoeKtaulation of organio matter in littwr 
oonpartment is maximiai in summer ainht he due to rapid 
transfor of doad matter eren^of preYions season and the lowest 
i» winter on protested etandi, hat m grased stsssd naaissBi is 
ohtaiaed in winter ani ainimini In sunsMSP* 















*-^ iK'mwM^irwWrs^W^'^ W 1/4OT 


274.42 60128 


6.38 130.38 138.97 


W2.00i 


439.03 
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rat® ®f trsmsfer fro® litter ocmiMartaeiit to litter 
aisappefoanoe i« maximam in raii^ seaaon olc^ell' followed % 
winter and summer season on protected stand* Mt the litter to 
litter disappearance transfer is found maidmus in winter season 
followed summer season and rali^ se«uio& on grased stand* 


fwnsfer rate of underground not produotion to under- 
I round disappeamiGe « on proteoted stand * is maximum in winter 
olosel;^ followed hj summer* while no disappearance mt®' is 
rteorded in rain^ season* But on gzmsei stand maximum rate 
was obtained in summer followed 1:^ winter seasoti and no 
disappearsnee in raingr season* 


fhe rate of aoouaniilation of organie matter in tin total 

'2 

net produetion on per degr basis is found to be 6*$ g/m /tagr 

■ 9 

and 2*1 g/wr/A&y and the rate of total disappearanee ef organie 
matter is found 2*7 and 1*2 g^m^/dagr on both tlie 

stands respeotirelf * 


thus about 41j& and 57^ of the net annual preduetiimi 
(f*B*P*) ie released from different oompirtments and is 
arailable for beterotropide eonsuaptifai on botb tbe stands 


A oomparatiT® aoeount of dry matter dynsmies ie 
presented in tbe fable T 1|S* of some Indian grseeleada* 

On perusal ef tliie table it ie eirideni that annual. preduMttiem 
and disappearanee of proteoted graeelaoid is eomparable 
te tbe reports ef Biller® for VlJalm but leirer to tbat 
ef Sia|[b end ladar (1974) f^ Ktumbsbetrm grmaalant* 'fbe 



m 

fatale 1 3t Ciiiii)pamtiT« aaeouiit of lot prodiaotion of Indian graaalanda (i/a ) 


Sranaland 


■lisalaa 


MiJC^ 


maoo 

** Tanaj^ial 

(fnotootod) Yfyranaai 

(frotootod) ' . Sai^" 

(Soaaonallj Mrr- B&gtpp 
ostod) ' 

(Maturl<NI) Sa®MP 
■ Yaifiaiaai 

(dmaod) Jmtmml 
(fnotooti^ ) TasnuoiyBl 
(Brotootod) tapranaal 
(frotootad) Do 3 M 


JUMklJHI 


i ■ (Tarotootod) ■ 

.. (Gxasod) 

(Ipotiotod) ' 

(darasod) 

' ' (farotoatod) 

(larataatad ) 

/laollaMiC diaaad y 
" <®»aawii| 

(Arotoatod) 

I (ivasod) 

I (APOtMtOd) 

(Arataatdd) 
CdanuMNl!!^ 


Maadljk 

'Oval 


A*H*K 

5 t 5.0 

1558.7 

14f4.0 

1694.6 

59i«6 

2218.0 


I.!.?* 

368.0 

1284.2 

662.4 

937*0 

1377.0 


1 P.H.A 

823*0 

1358.7 

2770*2 

2356.4 

1533*0 

3595.0 

1774*8 


JkjaXhme 

S 

Mttixja 

Jain 

(lain 

Jain 

9. jjpyppi : ' 

lEH J| d(U||t 


l«ur 

1960 

1970 

1971 
1971 
1971 

1972a 

1972 ^ 


YaanausyBl 

•■ ■■ - 

- 

4220*0 

ais^ga 

1972 

Yapranaal 

504.0 

951.0 

1055*0 

mtfflaaahiMgy 

1972 

1>®3M 

798*0 

532.0 

1330*0 

faraiuMf 

1972 

Batlaa 

429*2 

417.0 

046.2 

miiiia 

1973 

Ojjaid 

564.0 

429.0 

909.0 

Ifiaim 

1975 

labilcaiun 

^74*0 

976.0 

1090*0 

; xaik 

1973 

Aabiliapiiap 

314.0 

5^.0 

906.0 

ialLk 

1973 

Eajraloiliotxa 

2407.0 

1151.0 

3530.0 

afiiiih mmA Yadtnr 

1974 

Saipaap 

745*0 

872.0 

I6I7.O 

''''' \ 

1975 

(lliaaal - ' . 

060.0 

902.5 

1385.0 

Oitffla 

1976 

dliasal 

945f9 

439.2 

1389*1 


1976 

JteMl ' 

1904.0 

1166*1 

2670.1 

lONallWIHL 

1976 

HaaiiajpMKni 

841.0 

775.2 

1619*0 

Tm^wwmSk 

im 

Aftjkai 

244.0 

7780.0 

905St*0 

SintAiQfit JiiM 

wn 

VJjaUi 

455.9 

710.0 

1163*9 


IfTI 

v^jaui 

1404.9 

626^0 

203.9 

Mllava 

aiPaniP4nip*nP’^^PPPP: ■ 

1 f1» 

Kandla 

440.6 

••:h-:6^#5 . ■ 

1016.1 

JdPBdliatid 

Iff# 


. 875.5 

1763.i 

440.0 






diPlllMitSd 

Sfflw JfH' tPWP*w ^WF^PjljP 




valti®® "fell® grassed granslaiid of the present Ixnreetigatlcm 
oomid also he compared with the grazed gjnsselew^ of 
(Billorot 1978)* Bxoeptioimll^S?’ high values have beeaa recorded 
for Tssad and fijapur grasslands Iqr landeya jj| (1973)* 


f hue it can he concluded that rate of production and 
disappearance depends m the climatic conditicius of the area 
and other hiotic interferences* 


A system may he defined as a eollsotion of coapcnents 
arranged and interconnected in a definite wsy (Mall jr^ 

1973)* Ae per Bime and Sin^ (1971) the system traxsifer 
funeticiis reflects the orientation of the funetioiiing of an 
eeosystea in space and time* System dynsmice pertains to the 
rates of input to the system* transfer within the system 
internal ^yn«loB' and loee from the stem* cut^put* 

Grodins (1963)* Golley (tS^3) have defined j^stem tramtmt 
function as the % which the system hleok multiplies 

the input to generate the output or alternatively'* m tlw 
ratio of output to input* fhie relation miy he written hy 
the following etuati^t- 


Where* G « output 


I m Input hbmI 

i m SyetMi trensfev fanctieai 




la %h.9 ■pmQmit lair»«tigati©at tr«B»f«r faaatic® 

1»«tvaea flow rat#» of Sifforoat 9cmpm3e%mm%» hm9 Toaoa 
estiaatoi to ahow lataioato bahawloaa of oaoh o<ai|»arta©at* 
fb« «y»t«t traaafor tmatimm liaYO hmm oaloalato* 

•oaaoaolly m&L aaaaally maiag tii« ot»p«ta«ftt ▼»!»«» la tlia 
modolB for ^»otJi tho staada* aad yroooatod la tlia talilo V 13* 


flift ralmos^ la tiOilo iadloato tliat traaaf«r :fiaaetl«iii 
of f to oa protootod ataad ia^maxlmaa 7S^ la rainy 

toaiioa aad alalam 39# la winter eeaeoa. flie lateraedlate 
iraliie of 69# la ol)talaed la aiwaer aeaaoa* IQille 
ataad f •!{•?• to A*ll.y* la meximm la amor 100# followed 
l»y raii^ 57# aad alalaua la wlater 49#* fbia iilgher iralae' 
la earner ttiaa wlater on greuied ataad la otrvloiialy due to ttoi 
faot tlsat tbere la ao tnaiafar froa to darlaf 


, flfca traasfer fuaotlcfi frtai f •M*f» to la fmiad 

to too leaear ttoooa A*!*!* aad aarlam talae of 60# nod 5^ 
art ototalaed la wlat«r aaaaoa oa '^a two ataada* Vhm 'l^ie 
oool aad diy pariod aeaaa to toe aere farouratole for aooMaii’ 
latiim laidarsri^iad* 


€a aa aaaaal toaala ttoe txaaafer faaatloa fron 
ta A«I*?» m tootto ttoe ataada mm toiler 74# aad 5@# la 
aoaparlaaa to to 9»I«y« 26# aad 4t#« ftola alaarly 

ladlaata toidStoar oidpiala aattar aaaaaulatlea la dtoafasraiiBd 
paarla tliaa iuid«rcvaaad yaata* ^ 


67as«d mt&BA 







In tl!« present inTeetigatlim, greater alt^eveireiiiiS - 
iireeted proiaetlTity iuring tB^e wet mBmm mA greater 
wMergroand direeted produotlirl’^ during eool Aty pexled wm 
olieexired* Stas and Sia^ (197t) ii^potheslaed tliat Mginir 
underground net produetiri'lg, at .lower ten|Hiratmi«» ' 

result frcot enhanoed downward tnuEusloeatien ef.-tke eaaiJKlXates 
witb lower xeepiratex^ loss or obanges in tbe botanieal 
oompositlen* 


f lie transfer funotioii frcas to 8*£» (standing 

dead) are aaaEinuB 2JBi and 133% in winter seas^ an betb tlm 
stande# ie»d and in stmer seasan* 

in winter ie due to .tbe faet that all the raingr ; 
seasofi annuals die end hee<nie standing dead in winter eesusaa* 
the pereimiale alee due to drying and wildieriiig ef theiir 
tillers add to the standing dead i^t^oauuis of winter s«MUiofi* 
Eenoe S*B« ie nore or less -yiree -tines greater' than 
in winter on both the etande* the niniwan pereentage fraa 
to S«h« in suniaer is due to the feet that a little 
trenefer fron the ahoreground i^rte to standing deed tehee 
plaee during emoter* % an annual hasie the transfer fron 

to Sypt are 34$ sad 24$ on the twe statade reepeetiraljr 


the aoeunulatiQa ef erganio natter in the litter ' (li> 
eonpsrtnent ie naxinua 1S4@^ on prcHieeted stand mEA'141$ on 
grased stand in suasaer season %h3t&nt0i stendliig daad'e<nqnonnent 
this is ehtiimslr dns-to the fast that ' standing daaii'af 


I 


liiilili 
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preTious mmmmm too mm aided to the litter ompartment* 
franefer from S»3)* to It are 69^ and 142^1 aimuatll^ST# or 69^ of 
S*D» found Ite way into the It ooiaparfesient on proteoted stand 
and more Utter prodmeed than S*3). on graaed atand mii^it he 
doe to direot addition of piytcaasa aa a result of grasing* 

fhe litter to litter dissppearame transfer on 

proteoted stand is highest in rainy season 11 showing a 
faster rats of disappearanos, more than the amount of Utter 
produeed in the respeetire season* Hi^ moisture and warn 
temperature of rainy nm&m resulted in a rapid deeompoeltioii 
of Utter* In winter season also the rate of deotsspositifni 
is q^uite high IW indioating that Ii*D* takes plaoe in the 
presenoe of Uttle moisture if the t«perature is net reiy 
lew* ioeording to Sin# and Tadar (1974) temperature merer 
being too low, deeomposition prooeede at a faster rate heeause 
of the ahundanee of suhstaate for miorohee* In eummer the 
li*I>* is ale 0 quite hi# 74?6 oompared te other reports of 
grasslands* fhis is hsoeuse of the fast that Mareh end 
June ea^risnoed a good rain ai^ li*h« depeMe on the 
armilahiUty ef the euhetrate else* 


In tropieal oountries like India Imidity ie a mere 
important faetor in oontroIUng the rate ef deeompoeiti'iHi' 
the hi# rate ef h«h* in summer alee supported the sheer* 
ration ef caavk and Colemn iMmmt 1971) that eren email 
emeunt^ ef preeipitatiem during aumi|sr eauee eereral feld 
inereaee in aicnrehial aetiritf'.!i;^ - ^ 
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Similarly on g«Ms«d atanit . poroioft'lai^ of 

from li to was oto»«*veil in wintoa? ani tiwnoy m o«#faiP«A 
to raii^ aeaoon* fho lowor poxomtago of h to in raSssy 
Bmmm i» owing to tlio foot tlmt graaing na^oo tlio ouarfiwo 
liaxren and duo to high, velooity of wind In luwaor mcmtIiB tlio 
littor phytomaoa aro t>loim awigr fyo® tlieao bormi aroaa* TMo 
annuai &•!!• oomoo to §51^ and 96% on tlao two atanda roofooti'foly 


In tho oaae of tranafoy fy<ai 0«H*P* to U*J)* tlio aupnoy 
aoaaon ahowB tlio »KXiiium diaappoayanoo* fhia high yato of 
diaappoaxanoo ia duo to nogatiiro n^tamma yaiuoa duying 
auioioy montha and duo to aoao soil aoiatiuro which mgr fawouy 
tho nioyohial aotiyity* 


fhua it is ohsoywod that tyansfoy of h to md 
0*li*p* to is almost at tho saao poyointago fia* 911^ and 
on pyotootod stand and 96% 9lSt% m gnaaod stand* 

fho tyansfoy funotiem fyoa total not priMtuotion 
to total disappwayanos f oy tho whola yoay is 41f( and 

97% foy both tho stands ayd yost ysmain as standing dsad and 
lit toy in ths ▼sgstatifni md 'oayyiod . ovsy to nsxt yoay* 


A oaniwyatiys meount of S*f«?* of diffsyont Indian 
gyasslaM oooaninitios is giyon in fablo 7 14* : 


Xt ia ovidant farm tho tablo that noat of tho tyansfoy 
funotioBs of tho pyoaant inrsatigatiQn amoyt with fsw 
diffaysiiooa ays favouyablgr eonpayabls with othsy tyopisal 







falilii 7 14t Sjatm tranafay Tunotioaa af &m» 1»va|>ioaX graaslasid 
<1971-80) 


Oomfcmanta 


SIbb St siKt flft MXsra 

1971 1973 


BllXoira Sina^ & Oapta frivadi BilXaira Aisailiotzl 

1973 Tswlav 1976 1976 1978 1979 

BatXaffi 1974 ^Ihaziai ^lianai BJJalJi MasdXa 

Aurokaluitxa 


Protaetad 

staiiA 

1980 

Oral 


OjrasaA 

ataai 

1980 

(^rai 


f.lf»f« to A*ll*f* 

0.43 

0*57 

0*50 

0*68 

0.63 

o«$6;: 

0.69 

0*52 

0#74 

0.58 

to 8*K*f* 

©•57 

0*42 

0.49 

0*52 

0*52 

0.43 

0.31 

0*48 

0.26 

0.4t 

A«V«7. to S*B. 

0,59 

0*74 

0*96 

0.54 

1*99 

0.27 

0.81 

o.@o 

0.34 

0.24 

S.®. to Ii*' 

1*00 

0*62 

0*35 

0.76 

1.00 

0.70 

0.57 

:0.81^^ ^ 

0.69 . 

1*42 

to Jt* 

. 

. 

0.05 

0*41 

- 

0.19 

0.19 

0.19 

0.22' 

0*33 

Xi. to>»®* 

1*44 

0*^ 

0.71 

0.94 

1.00 

0*81 

0.64 

0.95 

0*^ 

0«96 

to 8*®» 

0*90 

0*76 

Q*39 

1.05 

1.24 

0*67 

0.S1 

0.75 

0.86 

0*92 
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Talu« of to AaB*.?* rangod trm 39 to 

69^ iB Indian grasolanda l»mt in tha psroaaiit inToatigation this 
Talus is xsooxded as 74^ and 38^ for hath ths stands* fhsss 
highsr valuss olsarljr indioats mors ahorsgrouad dirsotsd. 
produotiTi"^ tliaa undsrgroiijid* landdya at jy^* (1973) ofetainad 
a irary low paroantaga (0*03^) and axplainad it on tha basis 
of xario oonditiim* It was obsarwad that thou# tha amount 
of littar oollaotad on protaotad stai^ was mors as oomparad to 
grasad stand but tha paroantaga of loss is mors on grasad 
stand* tha paroantaga raluas are olosar to that of Haih 
(tff3f itobileapur) and Sin# and Tadar (1974* luiwhshatra)* 
total disappaasranoo was found as 41$S and 5716 of tha total 
not produotitm* thaao are sli#tl 7 lower to other raporta* 
the ali#t Tariation- in different omponanta S*t#F* iiagr be : 
due to the diffaranoaa in oliantiOf oda#io and floriatie 
oharaotars* thus it oan be oonoludad that grassland 
aoosystam funotioning diraotljr depend on tha aaasoaalitjr as 
rawaalad by S*f*f* . : ’ 
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SBOflOK » 


COKSOMEHS AM3) SECOIBAM fECa)aOfI?m 


Inseot oiw*»e & eonsMttxml}!# pyoblflan in tli« tnopios wiili 
tii« gnasaXandst iliasa insaot popuXationa art partiauXarly 
oonduoiTa to inatatoility (Yan %na 197®)* km&xMMg 

to MiXner at (1968), tha invartabrata barbiYoraa of tbaaa 
tyopioal graaaXanda ara important oanatimara a»a tbagr lamoaa 
a oonsidarabla amoant of organic mattar, wblob la not raflaotad 
in tha aatimation of abovagroiini pl^twawaa by haunrwit mathi^ 
of an ungraaad aooayatam* Tharafora, they amggaatad a 
aamiqtnantitativa aatimation of major iwrortabrata groupa of 
thaaa gxaaaXanda. 


In tha praaant atudy moat of TiaibXa typaa of inaaota 
and other maorooT^anlani vara eoXXaotad with tha half of imaert 
not during tha day upta mamiiaom poaaibla ^«nt* Xatimation ' . 
of oartain nootiamaX inaaota, vhioh dafolimta plants, vith a - \ 
Xl^t trap ootild not ha dona* fha maaiNmrgaai^Mi and inaaota ; 
vara hrooi^it to tha Xahoratojeyt Mantifiad grcmpiriaa aai 
oran driad to gat thair dxy vai^t* Sha raauita ara praaantad 
in tha tabla f 1J. 


On paniaaX of tha tahXa it aan ha aonaliidad that tha 
saaondaxy prodmoara haXonginf to groap dvthoptam ooitld ha 
aaan ta aurriira thraii#ia!tt tha study pariai* te tha oiniat 








141 


of monsQiHt in the last v®«h si»d «7h3j» after a flux of 

new growth in the Togetatioa* the egg laying prooeee etarted 
and within a short time a good growth of eeuimdaory produoeiro 
was ohserred* f he main groupi were Qrlhoptera and H«aiptera 
Other amaller ineecte and maoroorganiasui were pliMi<ii4 in 
fflieoellaneoue group* hathur et jl,* (1956) reoorded 2 ? 
Hemipteran ineeote whieh are mostly defoliators* y 

fhe C&rthopterans are main eontrihutors of the total 
ooneumers hlmm»» Otmoittittent with the aateorologioal 
changes the hiomass started inoreasing in thily with a iwxlsniai 
of 12*60 g/*^ in August • when oonditloBS are optimum* After 
August the ralue deolined throughout* except a rexy minor 
inorease in Fehruary after winter rains* In winter lew 
temperature was the main faster for deeline in the populatioas 
of individuals* fhe minimum value was ohtained in liiQr* 
f hus two peaks in the ssoisidaxy produstivity were ehtainel 
during the period of study* ' ' ■ 

It was ohssrvtd hy ttathur je| j|^* U956) that high 
rslative hmldi%. and aoderats' tsmpsrature are euitahle for 
the activity of the m«Kit of the Orlhoplexans* fhe ssme ie 
found true in the prMiaat investigatioii* 

therefore* it is ooneludi^ that the value of shovegrounA 
plytomase would have been more* if there would have been ne 
eensumptiom hy these herhlvoree wid eonsetosiitly the mitpve** 
proumd produotion would hate heen more* 








■ ; ^ Vf>- . ' ' , " 


. i ,, 
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ffeiiui til® 8®a®ofmIi% of oliaate togethor with th® 
divei?«iiy im T«g«tatlo!i or«at« a favoarabl® en^iroiwiaat for 
til® biota la this grasolaad# 


She graaiiig liy th® aniaal® of a graaaXand miiat he 
within th® oaratying oapaoity of that land* humar (1946)i 
frmM (19%) gaw® the oariying oapaoity of forest gras alaoA 
in toras of rain fall* Aooording to them 1*i ha/ooir unit 
has been oonsMereS as oonserratir® graaing* Ifpadhyay Sk 
(1971) reported oanyiag oapaoiiy of a Piehanthium dcmliiated 
grassland as 6*2 sheep/ha or 1 *24 eow/ha* ihit in natural 
prsotio® number of grasen per heetspre eroetds rexy stuoh to 
that of average oarxyiisg oapaoity of that Isood* resultiJif 
into large hexbage intake ly these graaeis* 


Biff eraot typee of graaers Yiait the ettil^ stand 
erexyday* 'fherefore, a possible sumy of these large gnuisrs 
was dtsie seascoially and an aTexage nmber of 'liresto^/ 
▼ieitiag the pfassland is shown in this table* 


Sable T 16i Average nmber of ohief gxmsers visiting the 
gming land* (1977*78) 


Oattle 


Sheep fetsi llvesteeh 


Btaffmloee 


doats 




Aooording to Milner «t (1%8) estiantion of the 
amount of organio prodluotlcm remoTod tgr large graaing aniiaala 
of the area is of algnifio&nt importanoe in an eooigfataa* 
7hej have emggeeted formulae for ealoulation of net herbage 
intahe haaed on the monthly ]^t«niiasa data of the graaet 
and ungraaed eooeyat^ae* 


Herbage intake « Wei^t of herbage - Weight of herbage 

inaide the enolosmre outside the enoloaure 


II* Jyaother fo 3 ?mula reocnwarided by them vaa originally 
proposed ly Mnehan et (1952) for heavily graaed lio^ 
open for long time* 


Where 


0 » herbage vei^t at the previoua out outside 
f » herbage wei^t .at thie out outside ' 
d » herbage weight at thie' out inside* - ' 


Hehta (1977) modified thie formula in a eimple vey to 
get net r e mo val ef aboveground the griwiiig' a nim a ls 


fetal poeitiaa 
ineraaaa in live 
CgMiii) of aWai 
outside at tlsw ' 


total positive inersaas 
in live (graan) of aU 
apMias inside at 
time tf 



fhe first BSthod is sMsr sstisstisiait «iiils thXM astbod 
will l»a crrsr sstimaticm* . flisrsf orst tlus aTsrags sf ills tvs 
▼aiass iianrs tssii tskss* fMs irmiss is slaost s(|iisl ts tlis 
▼sXus ottsimsd ssssiid mstbsd* 

m . 

ArsrsiS smlus sf Ist and }xd mstbsd • 999*26 g/wr* 

fhm it is swsisdsd tJbst nst lisrl»a.gs rsnsrsd twm grsssi 
stand ligr tlis graaiag . livsstssk viii lis apj^xiaatsS^' 

(2*79 £/a^/digr)t vM(^ is iil»sat 96)1 sf tlis alisvsi;rssiid ASt 
prsdastisn sf prstsstsd stand* ibis slissrmtimi, sapfsstsd 


In tbs j^rsssnt inrsatigatisA tbs foiXsviAg astliods bars 
bswei safXf^sd ts saXomXats tbs nst bsrbais imtabs*' ' 


III* Poaitirs insrsass in 

standing Xivs plaartcaBasB 1765*08 448*76 

pXus ssnssaittscit inorsasss 
in staf^iAf dsad and Xittsr 
scnponsnt Tia* A*l«f« 


1514*32 


Annual avsrags of total 
aborogrouAd standing 
or op (Xivs and standing 
dsad)* 

Positirs insrssMBisa in 
standing lira pijjytcsiass 
onljr* 


Bsrbags 
intabs g/a 

676*21 ■ 

i98*4i 


Protsstsd 

staM 

g/a 

829*02 ; 


1349*69 


Oxaisd 

stand 

192*81 


391*25 



145 


K 


I 

- 


Ihm fin&i&gB of 0dm (1966)t vho mimtlcintMl thmt iB ft 
grftftftd gxftOftXttidf 50i or itorft of amuftl nftl prodtm'lliB; MQr ^ 
piifto ofi to grftsing anisftXft* 


It is difflouXt to mdftrotftiid th« impcMOt of gramiiig 
onXoso the -wmlmm fuxuitlfmftX ftttrihutee sueh an growth aad 
priaaiy produotioa msem ooasidered heoftnee the iapaot of 
itrftsliig waft more than Juat herbage rmoiftX (Koiiald* 1973)* 

f he present inreatlgation oXearljr >:;feTeaXed this Ijapaet 
on ahoreground and ondergroanl pls^tmasa, its ratio and net 
priBftxj P3roduotiftn« 

AhoTegroimd ]^t<nuuis shoved peah vaXme in Ootoher 
on proteotM stand and in Septenher on grased stiaid ; 

(TahXe IT 2 a,h)* SimiXarIjf under^ptrmd pJbgrtcaiftss showed 
peak Taluea in Movmher m proteoted stand and in Ootoher 
m gmaed stand* lEiider the sane oXiiuitie ootiditioiui« the 
oooarrenoe of peak mXaai in different nonths m the two 
stands oXearl^ indieate grafting inflaeiiee on their idssptoaasa 
TftXttes* V 

Manar voa^rs (Iftarsoiit 19@9| Singh* 19d8t Jain* 1971 1 
Maik and Mlshra# 19741 Oapta* 197d| Panddya JKl 19771 
lonaXdf 1978*4 sxid BiXXere* 1ff#]|haTe gireii dm iaportanae 
to the (r*0*/ A*6* phytoaass ratio* herpes it glirea 'an idea 
^ plant reeponse iindinr grming eondltione* Xhey han*e 






•'ir 

'■'ft! 
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ot}8«rv«d 'an ifioreaao in tliia sratlo m a rasult of graaiiig* 
flio iralttoii ofetainod in tfeo iHTOStigatioii «i«® 

supportod tiietr findingi# flio maxJjim xatio for tho proteotod 
otaad ¥a« 1«.Q la Magr aad Jteei aad for llie graaod Btiaat tho 
raago wa* 1»?9 to 3*44 fro» I»«oeal»«r to Migr (falilo I? 5)» 
fhls Miliar ratio ladloatefi a hi^or proportioii of orgaal® 
aatt®r atoroi la oadtrgrooad i^t<mas« tfaaa aHoragrouad oa 
graaod ataad* : ' 


fii® Tala® of a®t afeoregroaad prodaotloa of graaot ataad 
waa found aaeh lov®r than that of prot® 0 t«d ataad (Tahl® T 3)# 
vhloh r®T®al®<l ■ another Inportant aipoot of graaiag* fh«r«f or®# 
und®r th® aan® ollaatle oondltlona, th® ilff«r®ii®® la th® 
net ahoregrouad produotioa raluo® of th® two stand® 1® 
supposed to h® due to grsalag laflueae® of large hexhiiror®®* 


Thus It oaa he ooaoludedt that the oosmualty tiiid«r 
graslag peeasure suffer a leas la orgaal® natter nor® than 
the amount reaorred large herhlTor®®# ohrleuali' due te th® 
damaging. ®f feet® of dafoliatian and trianpllag of tha plant 
spool®® (Ifiara# 19d8)» 
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CHAKCSE ?I 


mmGmim 


As ItolL (1946) stated that *prohahl^ the most Imforlant 
mltimate oh4eoti'fe of eooXogjr is sn anderetandlmg of emnimuiitgr 
struoture sad fuaotion** 


fhe solar energy peroeired hy the green lesres of the 
plants 9 gets oonrerted into ohemioal energy t vhloh is stored 
in the organio matter and ie a soaroe of food for all the 
heterotroi^e* fhe total amoimt of energy fired ia wimliy 
oalled as the * Gross produotion* and the amoimt stored after 
respirati<ai losses in the plgrtisaass is ’list prodmotioa*» 


Asoording to Ihillipson (1966) *Eoologioal energsties 
is ths study of mtsrgy transformatiem vithim an se«iyatsm*» / 
In plant oommunitiss the estimation of oalorie imlueSf ensrgy 
oontsnt and snsrgy floe studies hairs hesa mads in 
hy Goll^ (I96O9 61 and 65)* Vsigsrt and Itshs (1964) in m 
old fisld oomuinity aiMi hy tfilliams (1966) on a GaUfornia 


In India*' ths oalerio rmluss and snsrgy oontsnt ef 
grassland oomauniti«i hare been estimated ty ((Iheudhaagr (1967)* 
Singh <1969)* Hriredi (1970)* Haitxya <1970) and iiiig^ (1972h) 
at Tarsnasi* further etudi^ hare been made hy Gafta (1971) 
at %an]^« dain (1971) st Sagar. Mall ClfTt) and Misra (1975) 
at fllaln* Billere (1975) «l Mtlna, Malk (1975) n5 Anhihafiir* 





Da8 (1974) and Aatliana (1974) at Gojpalfeiiai*, (1976) 

and 6tt|fta (1976) at Jbanai* 


MSfKOJB 


f]h« ealoiPio ¥alm 98 mm datejrminai irm. tha aanplaa 
oollaatad at mootlOy latarrals ©f thm yaaa* 1977-7®* 99i« 
aaapl*© ©f ©aeii aimth. vara sapaxatad int© standing Xivat 
standing daad, undengraiind aM littan ©©np<mants Mad smlijaatad 
to dzjring in an ofsn at 00^0 f on 4® Isottia* Aftaar dxsfingy tba 
plant natanial was grindad in an alaatri© grindar and tlia 
powdaapa so oMainad tot aaefe o<aiponont was oojaprasaad into 
pallats (alaont ana gran) to astimata its oaloyifio walaa pan 
gran ^ dry waigbt of %hm plant nataxial* 

fha oalonie iraltta f or aaeli saapla was oal©i4«'^«® 
tlia inoroMia in tonporatura adTtar ignitioB, in. an ovj§m 
oalorimatar at 12.5 1^ prassnra* 


Caloulations 


W1 (t2-t1) ♦ W2 Ct2-t1) 


Wliara 


Wl m Vatar ataiwalant of bomb waaoaX (pi) 

W2 m Waii^t of imtar in pmn 
If m Voi0k% of pallat of plant natarial (pi) 
1 m didoxla mdsMi of plant mtoardal 
t1 • Initiifl.' tanqpra'toa (%)' ■' 

tt m Final tMipMNitava (^t) - ^ 
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It is a standaard praoties to oxprsss all intarspaolfia 
differasioas oo- a &aX/g mh. firaa Awy waii^t liasis* flisr«for«t . 
%h.9 eaXorifio Taluas of eaoli oompoxiiiiit on aald fx«a dx;^ wai^t 
baaia vara obtainaS appl^rixig tlia astimate of aab paroantaga 
to tba oaVg dxj irl« irmlaa aaloulatiims* 


It is avidant £Tm f abla 71 1 tbat tba maxiaaia araxai^ 
anaxigr aoaiwuXatioii of standing lita eonponaat was 4373 
ealoriaa/g dxgr wt* in lawttilBiai* Mid. miiiiaiai in Uw(f i»a« : 

3333 aalaxlaa/g dxgr wt* fbi»» it vas_ abaaxirai tliat atoapiga 
af mk9Tgy inoxatasad witli tlia aiuiat of rains doa to growtli 
of now tillora, witb tba aaxiitiiai paaJt in VowaaliaF* iflav tliat 
tba anar^ waluMi abawad a daoliaiag trand* axaapt anlj a 
slii^t ixtaraaaa in dannasqr t'ftl aalorlaa/g dxgr wt* daa to 
tlia dxying of annitala and paraainiaXa of tlia wagatatiaiit 
raaohixig to a minima aalaa in 


flia maxiiitni anraraio anariar aaoaaiilatim af atandijig 
daad oamponaiit wm oaioxias/g day wt* Iji Vavanilmr and 
aiairai mamfgf was obtmlnad 92ai oaloariaa/c dX9r wt* in Mof • 
dui trand af wanpifctiaaii "of tbJUa aoB^panawt waa alaaat 
to tliat af atandiag liwa aampanant bat' tlMi waliMi wmm 

1 Mfimii 
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IT It Moxithlj Tariatioa in ualorie ira3.mii 
(OaVg <ta:y wl») 


Momtlui 

St* Mir« 

St« Dftad 

gromnd 

Mttaif 

■ Wi«4* Wn^mSi 

Jmna 

5618 

3397 

3795 

3437 : 

3562 

Jttlf 


3846 

3625 

3012 

3641 

Augoit 

4166 

3941 

3645 

2920 

3668 

Siftauliaz' 

4354 

4011 

3732 

3309 

3®71 


4474 

4230 

3628 

3460 

4000 


4575 

4356 

4375 

3508 

4203 

jDie«it»ir 

>958 

3820 

4215 

3700 

3923 

Jammaiar 

4171 

4100 

4574 

3409 

4069 

filimaxar 

4075 

4083 

4200 

3593 

39^ 

Marmli 

3815 

3600 

4055 

3351 

3725 

Aparil 

3453 

3316 

3927 

3501 

3499 


3555 

3281 

3050 

3054 

3566 . 

^miMi 

3640 

3390 

3840 

3465 

3584 

AYiamga 

3f7i 

ym 

3»60 

5574 

3777 

'1 
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f)i« montiily airorflMge oalorlfie w&lm of undovgroiUMl 
Q{»ifQii«iit was fouM mem in sasoioti witli twe> pmekm^ 

mm in M&wmbmv (4575 ealoari«»/g diy wt) aaai an0tfe«:r ia 
Januitx 7 (4574 oal 0 rl«t/g iiy wt)* Pallia ®f Jfanaapty mm 
hii^mw tiiaa the wlm® of HoirtMiboa* fh« %Ttm& of Tapriatloii 
mm not nogolar* fron Jvtno onwaarif ifitli tlio oaoot of Bcatooont 
t^o •nox’i^ Toluoo iioolln«i fiamt msA tlion inoroaood till 
MmrmibmT* fMo doonoaao in tho initial atago i*o« in Jialj* 
nijE^t 1»o duo to loot of onongsr nioli oulMitanooa an a apoault 
of doooapoaitioB or an u|ward flow of onorgy rioli oidMi* 
tanooa uai^ in the gmrnth of now tilloro* 


Mttor ooKfOBont roroaloi a lomor oi^orifio oainoat 
aa ooaparod to otkor oQiifoii^ta« vitiai a MOdUim waluo of 57^ 
oalorioa/g ixy «t» in Booontor and nialwBi in Nagr i«o« WH 
oaloriaa/f drgr vt* tbo tr^ of oariatioB waa alaoat aljuilar : 
to tliat of UBdargromift oosfaoontf wi'^i an initial daoraaaa of 
oaluoa in tha rainy aaaaon follovad ty an inoraaaa in foat* 
monsoon and wintar nont^ m& again iaoraaaai in mmmmt aomtlw* 


flia standing lira onapnaantt standing dand# andnignoMind 
littar oonnonant ravmd.ad tlMi snaa twad af ooKPlation 
(f alila fz 2 ) aa o^tninad to nontMy aalmfia mulnaa 

mTI^ wKMS^ mmlmw$ Wkw» WtmmMmm fMNI W3IPl'iiWH-> 

to tlia Sana nontlin*' ' . 


?I 2i Monthly oalorlo valnt/fn fyiM Wm* Sagr wt 
of ocmpmmtn (Oal/g) 





OotoUtv 
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f|i« ttstimatioQ fif arerage oaXoxlo fiO-awi of diff«»i«l ■ 
oottpomoniMi oxL j&mthly Intorrals raroaloi a iafijdto traai* 

Vlth %hm moot of aaiisO'OO tlio aTOxago oalorio vala* por aotatk; 
ijioroaaod gmimallj froK osivard vitli a aaacliiuBi of 4205 
oalorio«/g 4x3r irl* in loiromlaert aftoif that it doolino# till 
May with a aijiiaaii valuo of 5366 eal©*toa/g ijy vfe* aimiapt 
a alliht Ineroaao i» Jaanaagr 4069 oalori«a/« fixy irl. 

fha aaBii txomd vao ohaoarvad in ash fxoa dxy voii^t haaia 


MmTgy ato3*aga ox atxmotixxa ia tha plant auatoxiala hava 
howl oaXoalatod hy aaltiplyiag tho idiytfMuiaa iralmaa in g/wr : 
vith thoix xaap ootixo wioxgy mlvtm (oaloxioa/g day at* )• 
ia tha two valaaa aliowod a owiaidoxahla 'waxiation at monthly 
intoxvala, tho onoxiy ataxago. of diffoxomt ooa^oiioiita ham 
ham oaloalatad aapaxataly(falila ’fl 3)ami than ahoxagxoiiiia . 
and axibdaxgroitxid ataadlxid oxop ai mawgjr ham Tsmam oalomlatad 
fxam thmaa atoxaga xaliiM* 


tha txand mm f aaad aladlax to tliat of atwidiag axap 
of ox^nio aattax* Maximiia anaxgy atoxaga in tha ahovagxoinii 
phytomaaa va# xaaoxdad 7399*1 K oal/m^ la Ootaliax* tlda 
BaaimiBi xaliia warn dma to maxJjmai atwadlag lixa ihytaamaa 
aliaxa -la tlia aama maatli* yh« maaimMi ataadlag oxay 
of ^aaaxgy in tlia .mmdaxfxoiaad flytaaala wma xaa a x iai 3^$9*4 

m » 

E aal/m* la wiatax f aaaoa if«t ^ and maxi maitmiim . ' 

n 4 , f I . 

■' ♦ «■ ;> f i4 , f. « 5 

^ 4 ' 'V. I 4 'i- ' 


















&& m syEiiiual 'bmiB tiaid a.Tdmg« mmtey atovnn;# of t]i« 

g ■ 

ataiovogroiiiii standing eirof vm rmov^m^ aa 402§«1 £ oaVn and 

2 ' ' ' 

for tha tAdorgiroiiiid % oal/a * 


A aignifioant foaitiTo oorralation wm oHsarrad in tiw 
aboragrouM and iiMarground atraoding era? of m^rgg (r • 0«Sd 
f «@01) whieli inSia&ta tliat anaxijr ineraaaaa aintiltanaovyil^ 
botli in alooragroand and ondargroimi jparla of prodnoaiat* 
aignifioant poaitiTO oorxaiatlon (fig* 14) tiatwoon tliaoa ; 
faranatara has alaa l»a«e raportad lagr Sing^ (1972b) aM otliaxa 
tmm. diffaxNnot' graaaiand omminitiaa* - 


Enargr flxad a plant ooaniinit^ daidaoa tlMi funot* 
ioning of tlio aoea^stan and Ws affioiano^ af anarg? fixation 
ie a rafiaotien of tba ooong’otaa^a fiinoti4»iai potantiai* Xba ' 
not aneunt of anorgf fixad io tlia aaoitiit laft aftar jraa^mtion 
loaaaa in a plant o^nmnit?* Xat anarsar fixation liao boon 
aaleiilatad bf tba •wnation of. poaitiira inoxnaooa of mmmgjt 
atoraga in atanding live on emooaaai'ta nontlia* plim 
aone4nd.ttaitt inaaanani in aeargf atamga af atanding di4MMl 
and iittar oonponant* Saaoonai m wall an aiaxoal owletaiatiini 
ham baan nada* ' 



55 2000 


1000 2000 3000 4000 9000 6000 7000 

ABOVEGROUND ENERGY . K. Co IV m* 

RELATIONSHIP BETWEEN ABOVEGRCXJNO 
UNDERGROUND ENERGY, 



f &1»1« fl 4f S«»BOiiml/lycmuidl Inorg^ Fixatioii (£ ml/w?} 



Haingr 

Wimtar 

Sunaar 

immusi. 

Aboraground 

6918«6 

669*4 

224*6 

' 7312*6^ . 

Omsargrouiii 

1524*1 

1529*7 

«!»% Iff ■ 

'4^ 

3136.3 

Total Qmmmlty 

@442*7 

2199*1 

307*1 

10948*9 

Cbi paruaal of tba above 

tabla it is 

olaar tliat 

iM) 


maximua mmwgy fixation viui(3442*7 K oai/x )iji imiiQr 
spaoie^l^ in Ootebar (fos^ofuioeni fas’ii34)t foIlowaS bgr vimtar 
(2199*t K oai/m^)fiii4 sim«x(3^«1 1 o«l/»^)* 

In rainy seasoiit out of tbo total aaorgy raliia of atoova* 
£rouiii(691S*6 £. oal/»5, staaiing llTa eoratrlbutiiai vaa ^35*S> 
£ #ai/n^ (T5*6|S>, atMating daaS 1tSi*4 % mO/w? OJ»Zi} and of 
Uttar aottfonant waa 496 *3 £ aa3/*^ (7*2^)* 

Sha aat anargjr fixatim valua of aiidargroa»l eiaifotiaiit 
ravaalod maximm aaargy 1» viatar 8aa8an(19t9#7 X aal/*^ 
f ollawad Igr raiiigr aaaa^ (1324*1 X aal/n^) and aiawar aaaaon 
(@2.3 K aaVn^ 

inmial total mat amargy fixai tlia ragatmtiaii aaa 
obtaimaA 1094d«9 X aal/m^* abovagroiimd aiiara ifaa 71 *411 
ami mmaarxroiiM aliara vas 2S*6#* 

nia ira^ plant ibytbnaaa aonvarta tlia aalar mmmsf 
Into tUmmXmH anaxxyt $ m - iPlnaA in tlM plant pnata* M 



of tli« n«% amount of onaru fixadt a sisealiXs amount la loot 
to tlio soil, tlirottili the annual Uttay fall an* Ita daoompo- 
aition toy tha aotivity of aioaroorganlsaa* fha anarfiy atoarai 
In tba littay oimponeiit is finally laleasafi to tlia soil* 


IMt anaygy tpansfar has toaoa aatimataS ly multiplying 
tlia littay phy tomaes witii thair raspaotiira anargy 

ooneantystian Xoal/g iiy irl*)* 

MS avidant in fatola TI 3 monthly tyanafaW of enargy 
tiirou^ littar fall ahowai a dafinita trend • It itaactad in 
the month of Saptamtoar and oontinuad in winter and auamar 
months t raaehing a paidk value in ipril* fha net tiwnaf ar af 
energy waa maximiim in Pao«atoar(4<H*4 K oal/a®)and next higher 
warn in April(291*5 1 oaVi^> 


In raii:y aaasonp the energy aterad in the littinr waa 
relaaaad to tha toil toy the daomBpoaitioii due ta the aotivity 
of miaroorganiama* But after Auguat tha energy etartad 
aaemalating due ta aontinuoua litter fall and alow arata of 
daoomponitioit in winter and smmms mantha* 

■ ■ " 9 ■ 

fha aaaumulatian of energy was aara(10$1*9 1 aal/h )in 
winter (haaamhar) and Mutest (1 122 <t3 X eal/n^)in aamaar 
(April)* due ta the oontinuoua addition of litter and al'OW 
rata af daacmpoaitien* the Iswaat aoemialation af mmaetsy waa 
7$«9 X aal/n )in Amgiiat (rainy ssmm}^ 
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aaarjgy Heleasa thrmsAi 

ffe# m«thoS pifC»po8«fi lay Sixi^ aad TaclaT (1974) wa» 

«mplcye4 Ii8ar« to oatJjuftto tho roloaso of enovcf tlaswu^ Uttov* 

(Initial loorgy * Bnoriy HaJdJiuia) * Enoz-gy of fljial litiar 

IM %ha yroaont iiiv»otigatioii» as tlis m«Tfsst Taluos of 
iiffozont saaipXlJig poriods fluotaato Tozy tlio not 

pzodaetioBi TaXoo for the porioi vas ocmsidoriHl mA soasonal. 
and samual roloaso of mergjf oaXoulatod* 

It vas obsorrod tliat aaadJium «iiorfy(553*0 E ©a3/»^) 
was roloasad In raJUiy soaeoii tlaroui^ littor falif followad 
%y winter ae8yBcai(942*2 K oaI/m^)ani aiiiittum etieriy release 
waa (429*3 I eal/*^)iii aawaer# . ' ' ' 

On an aanaal basis total anoiint of ' energy released 
threiai^ litter was 1524#5 I eal/n?. ' : 

tamorer ' ' 

fbe tttxnmr of energy is assooiated witli yreeess on 
and in tbs soil and tberefore, tlie momt of energy aoeuna* 
lating on tbs soil sarfaMie is essential* fbe anount of energy 
aoetiBUlated on tbs soil *X* at a giren tine H* is deseribed 
with tbs relationt 

^ dr/df • b E* »' 

Mhere % is tbe aniauftt of en^igy transferred te tbe 




% ateens of K* thio dynaalea ■ of Xittor enoargy em !»• 
ohaimotoriaad* falmo of K* waw doriirod fjroa tli« aToarago eaasiy 
otoraga (fablo 71 5) and merest aoomytlation thrmig^o^ Ulitar fall 


fuxnoTor tlao is tho arsoiprooal of timioTsr rata and is 
•xprassad as 1/K* fbai^ofarat taarnorar tima la tha tint 
raftiirad to'daooaposa tba rasidual littar« 


Thm tba rata of anargy ralaaaa to tba soil is 2*Wtr 
icT^ ■ 

or *€3 ; /day and tlia tiaa raquirad fuar total daaaaiKaiitioii 
of tlia :ra8iiBal littar to ralaaaa anargy will %a ; 

147 diya* 


OcaiaasTliic aff leiaaay af iviaaiy prodwoara ia tlia ratio 
of otttpdi (oaloriaa oayttirad by tlwi vagatation) ta inyat 
(aolar radiatioja) ia m wait ar<Mi orar a dafiaita .laogtli of 
pariad* 

flbt affioitaoy of aaargy oaiMlira luMi biMa oaloalatml m 
tlta baaia of tba foliowiag fatmalai'* 


t a pariah, af aolMP wadlMlian and mawiy 






teftrgy oaptttrtd % th® greon plant aataylala hm bean 

■ 'g' "'■, 

oaloulataA bsr multiplying ibo pl^t<»a8s iralutti la g/a with 
the raspCMdtiTe aaaagy aanoantratloas (oaloaiaa/g dxy vt*) aa& 
aat eaaagy osptured Iigub bflHm oaloulatad tha aamatlcm af 
poaitlTa 'iaasraasaa of anaagy atoaaga ia ataaiiai; liaa <w 
suooaealaa aoatha, pltia oGaooaittimt iaoaafMaa ia maagy ataiaiga 
la ataadiag dead aad littaa ooapoaaata m aaaaoaal baais aa 
wall aa annual (fabla YI 3)* 

It ia gaaezally agraM that tba total aolwr radiatioii 
ia tba 0*4 > 0«7tt warabaad is amilabla to gra«Q plaata* 
fbaaafora* ia tba px>aaaat oaleulatiea tmly half of tba solan 
raftiati^ jbas baaa oimaiianad aad iwfaznad to aa iiaabla 
solan xaiiatioa fbis asaouat is noa#3y ataal to 

tba aaouat amilabla to plants fan pbotiwiyatbasia ifanrian - 
li '^957t l^baimiirat 1959)« fba inavioiis aatboxa 
CSingb and Misnat 1$d9l Bias and Sin#^« 1f71t Slnglit 1972b| 
Sinib and Tadawt 1974).liaYa aaai tba saaa panoaataga of solan 
naiiatlim fan oaloulating affieioni^*' ' ' 

fba nalaaa obtaiaad f on affioiaaoor of aaangy oaptana 
ana pnasantad in tba fabla f I ' $• It is snidaat fnoK tba 
tabla tbat in' abwagnoiind pant affioianogr of anangy oaptana 

an. smitiiL JiiM. Jft faiMiM iff' — ' .Jit jdaa ^^tubauib 4 ^Ql Ja .JK .^^yuuuakiilaSMwdii' ' nr ' aFv; ff^jyPwMOK ME muk'' 

WlWff IfffffeJK' i i w lillBl ii JLjSt ffliffIffyffIJiff, ff I M I I S- ff li Jyft. 

suaaan saaaoii* On tlia otban band ia midaigrovaiA pants 'tbss 
aaiiimia affioiiiisy af ms/mef oaptinra wm 'lit niatan'SaasHMk 
C@»7t9l) sad mMmm in" sianMif aaasoa, )• Wsm it ii 
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olftadT of tiio mmvg^ oapiuirod vm aoouxmlatod in tlio 

abovogroimi ptfi Suriiii wot porioi and to aBttdor* 

ground part during diy poriod* 


f ablo ?I 5 f Iffioionoy of loorgy oaptuawi 


Iffioionogr % 


Abovogroued 


Wintor 


Annual 


7ots^ 


liB^orgrouxbd 


Wintor 


Aiw^ual 


Sotal oowunity 


laiiiy ' 
Hirnt^r 


fatal Annual 


OonBidoriag Vm oomaaity an -m .idialot .tiM alfiaiaiMigr 
of ^onoTiir oaptiiro,iii|a ^aavlaiBi, imit^ •mmm 

•Mi Miaimai m auanort tlM viator ooaaiai valao'' 
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(1*04!^) ooouipidd an intormadiata poaiiioa- fharafora* it is 
quito apparent tlmt noet of the mt annaal mergy anoiwulatiim 
lias ooeurred daring duly to October, vMob* tberefore, 
oonstitutee the grsoii period of growth for the oosBnmii^* 

Bff4ei€BB<igr of energy ©aptare, cm an aamual basiet : " 
rereaXed greater peroentage (1*041^) in aboreground perl than 
in ondergroond (0*42^) and for the totaX ocmuni^ the ToXne 
©ones to 1*46^* This high rmlne of effieienoy indioatee that 
the preemit ©omuni% ie more efficient or potential in 
capturing solar energy, reeuXting into high pr oduetirity* 

PISCl^SIC® 

fhe ooXcrifie raXu# of plant material depends upon the 
quality and quantity of reoarrs food in it* further the energy 
content of a plant or its empmmta are gcrrsmsd hf its fat 
content or nutritive status and also its gsnetie oooatitution 
and stage of the life history* - Among the ooapounde whioh store 
energy in plants ors oarbohydratei, protsins and lipids* fats 
store morliKiai energy* fheee fact ore ore 'highly influenced l:y 
emrironmental oonditiens end thae effecting the calerlfic 
value cf plant imterial* 

Aoecrding to bong (tfM) eeasenol variation in colorific 
value depemlB on the variation in light iatotisity, leagHi ef 
the day, ancunt cf nutrient and type of ecil In i^eh pleata 
grow* thus depending on the seasonal variation the energy 
values eaEhibited eignifieent nonthiy variatien*' 
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In winter eeaeon ealorie ’mluee are usually im 
per gjfam ixy veii^t basis or ash free diy wei^t banis, tlsis ie 
because low temperature faronr eyntbeeie of fat* Oiopdbaxx 
(1967) has also reported high oalorio mluee during Minter 
season* . 

f he rainsr season shove an ino:raasing trend in energgr due 
to regetatire growthf while in summer drier months a deoreasing 
txmd was observed » it be due to inoreasing imte id: 
respii^tion under hi|^ temperature of summer* resulting into 
deoresme of .ressrre food* - 

IbrlTSdi (1970) has explained the reduotion in oalorio 
Tslues during sumer cm the basis of apeduotiim in fat omstsmt 
dus to deep root penetxmtiim during sumer mornthe ei^ low 
phosphorus status* Be has also mplained ssasonal wariatiQtt 
of ealorie ralues on the basis of irariatioa in ensrgsr rieh 
ocmpounds liko oarbotiQrdrates, protoim and fats wii^ the 
adraneemant of age* !fbe above faote were found true in the ; 
present iwrostigatlcm s^^ 

looumulatioin of energy' in plent parte eignifiomtljr 
depends m ths olimatle oonditianis and the reepenee of the 
plants* In the present invcMitipiticin maximum energjr was 
seoumulatsd in ths above ground eteading oonponent during 
rairqr eeasoa (Ootobar) duo to maximm growth of oa^pmiio 
matter (table TI 5)* 




164 


ftoMTe is a gradual fall in iii« arerago onsrgar irailass txm 


standing liw to standing dead and to litter oixnpoiientSt dne to 


veathering and deoag^ of orgaaio matter* fhia is in oonformi% 
witn tbe findings of Orington and Heittoftp C19d0)g doUof 
(1965). Chovdliary (1967). dain C1971). (1974) and friredi 


(1976). 


$ne mnderground imrts rerealed maximum energy aoeiimm* 


lation in winter seaeon (HoTswiber and Jannaxy) after th&t 
there is a deolining trend in the summer months* fhe hi#i 


calorie ralaes in winter, of underground parte indicated a«re 


aooumulation of organio matter in roote. whieh ie required for 
auryiral of aherogrouxul parts in lean period* A hi^ pcMitire 


correlation was ohsereed between ahovegromid end undergroimd 


standing orop of energy with oorrelation eoeffieient 
r « 0*86 , F< •801 • Similar relatimnihip was ehserved by 
Singh (1972b)* 


fhe' energy stored in the plant material tram trsiief erred 
to the floor through litter fall, m a result of death of 
annuals and gzedual dxying of perennials* Mtter rerealed 
lowsr ealorie raluts* liower energy weJlues in litt<nr may be 
ascribed to its ash oontent. whi<dt is mainly eonposed of 
nonoombustible elements lihe silioa. oaleiuait imigiiesiuii and 
some eontaminsnte lihe soil partiolee (Kandya. 1974)*^ the 
energy thee traneferred throuid^ litter fall warn jpeleaeei te 
the soil by the deeay Msd dee<»iipoe|tieii. of.. litter due te the 
aetiTiiy of M 
















mm 


ith 





with tfe« oiis®t of aoMJiotjai, tho apoleas® of aaaorgy wa* »or« 

to xnpid rate of Seeenapositioxi of the resldiuial litter of tlM 

previous ear hut later m in postmoi»iooii period the rate 

gradaallj deollzied*. C^t of the total aaouat of energsr releaei^ 

throuih litter deoompo«iti<ai, the aaxiaiw pereeatage <56*3) 

was ia mix^ seaeim followed wiater (35«5) Mid etuiaer 

(2S«2)« fhe rormoTer rat# of energy reloaee to the soil i« 

10 **^ 

2*4^yr or •fiQ /day the time required for total 
deofMfoeition of the residual litter to release energy 1> 
0»4O/yr or H7 dayit 


fhe average energy raluee of diJ^erent oonaunitiee 
on dry weight haaie are roproiMited in f ahle Tl i* It io 
ewideat from the table that ororall arerage oalorio rmluee 
raafy in different OMiBiunities* fhie hao been erplaiaed % 
Molfair C1$4^) that with the iaoreaeing altitudet latitude aoid 
deoreaee in t«iperature« there wae a oorreepiiniiiig Inor^ 
fat eoatent* reeultiag ihto hi^ oaloxio iriliMwi* She .arerage 
oalorie mlueH obtained in 'Uie preoMit imrMitigatioa ia well 
within the range of other tro^eal .greselaiiA eonaMwitiee* flui 
ralue'l rery eiailar to Taranasif/ioi^lihfi^ and Sager : 


fhe effieieaoy with whioh the mmtgy ie trapped* 
aeetwulated end dieeipattai at different Ihropide leveUi ia the 
eeoeyeten ere of eigaifioaaoe* ^e high ralhe (tt4i|l) of 
effieieiMy of anew ,eaptit»e;Wea foaai in ‘Ikn'ireeiiiil 




tssMtSF s®M( •ooleglo®! 
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Tim 8«»iwa3. flao'lMatiim trcoid of mmvgy ' 

effieitttiosr for total vgetmtXm la similar to tiiat ^ sat 43^ 
mattar prodaotiotit sisoaasarij^ oosaarviiig affiaiifii^ ia 
aaloulatad os tlxa laamia of tha sat 4.iy mattar prodttoti<si« 
ealorio ralaa as4 solar aoari^r arallalila os tiia lasd aoxfaaa* 

SjUtgii asd Hiarm (1f6S)» Sisg^ asd laAvef (1974) teava 
raparta4 graatar affiaiaso^ of asargf aaptura is al»ovagro«as& 
part tliiai usdargrousd part* fba aama is ^ImmrwA hmm idiiob 
indioat as tliat ssdar warm and vat oosditios mora mmrgy ia 
firad is idiovasrottsd part* Graatar affiai«Eifigr daring vat^ 
pariod ia ol^ioaaij dma to bi^ar graaa pfagrtomaaa and mora - 
noiatora* 

Effioiwfiojr of asarip oaptora valuaa for diffarast; tiNOpioaJ. 
and taapirata gimaalasda ara praaastad is fabla TZ 7* A 
partuial of tMa tabla olaari^ isdiaatM that tlM off lai^aa^ 
of asargp eaptiura is tba j^aaast isvaatigmtiiim ia moeb graatar 
than is tlM tamparata pmaalasda (mapt gaadov Stappot Vast 




I % Mil# f ■ 




iatboti|di» pare«i^^ affioianoar af tba praaast iraaa*» . 
land it tmm& %mmp to tlia valaaa of Taraaumi (Sis|^ aad Miara* 
19d8t iisipi, 1972 I 1 ) and Eumloibatrm grasalasd (Sis|^ amt Zadar» 
1$74)» pat it is mora affioi^t as oomparad to tlia ivaaalaBda of 
epaapav (dmptat 1971)»Vj|ala Cl(iara» 1979 )» dorol^iwar (iatliaiiat 
.1974) aad Jltiiisi (frivadi*' 197d)», tlia affiaiaoop taliiaa 


Sjuawfc ifcliatjii ItiMm 




, 1 ^ 1 ^) a* A*Of74H 


. - t m f . ^ 

t i i ’ ’M ^ ^ ^ 

4 ' -f; si ;;J ^ ■ * 

jr; i|r-rt V,;| 4=s , V ^ . 

it ■;|| <#■* iH ^4 ‘f ‘ i , I ' 

I*. ^‘‘4' >5 't- i r 


\ ■ ' ' ’ f ' 'li ’ . V 








file year Itmg growing eeaerati, abanaant jpareeipitatlont 
hi0. li^t inteneity ami preponderanoe of plante in 
tropioal g3pa»»lamd8 se«» to fawottr greater effioienoy of 
ener®’ oapture* 


aier® balanoo of tbe eoo®etett oould be prepared 
©aloulating irarieue rate# of inpmt to tbe aystea and oatpmt 
from tbe ®«t«»* Jtoer® transfer rate* between o wp<»i«nta and 
atanding state of oner® witbin tbe oowpoiiente bare been abown 
in ener® flow model* Baob eoaponent bae been ebown in eepawKli 
oompartmente with ite own output soad input* faluea on axram 
and witbin tbe ' tidangleo repres^ta flw :ratea K oal/a^/year 
and raluaa inaida tbe reetangular eompaartaente danote tbe 
Btanding atate of ener® K oal/n'# 


Annual net ener® fixed by tbe eowBinity wae 1094®*9 
I Gml/n^TjaM represented In ener® flew model* Out ef tbia 
total anar® flxad Iqr tbe regetation^Tiia*# I eal/m®/yr warn 
transfarred to tO^oregrouad parte (71 ♦lit) and 313d*3 E eal/a^/yr 
te uadax^round parte C2S*i)l)% 

Out of tbe total xeiount ef ener® retained in tbe 
aberegreondt 2296 *1 K eal/aVyr wae trneef erred te eteeAtng 
dead eoaponent (2S*9f )• Free etaniing daad eoapenent 1$a8i,d 
& eal/a^/yr (70«4ll) wae traneferred te litter eeapoKuait and 
tbe reet aaeuiit ef ener® wee ^nrriei ever te a«kI yeev^ 
time eat ef tetal mei® E eel/a^/jrr reteUied In tbe 
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ENERGY FLOW MODEL 







fxmmim. imt ^iaat 


fh« tmnsf^r of mimrsy fvm am oonpoortaont to nnotlMr 
ooMfortKOBt is Bbown 'ia ik# f9lhl% H 

lam twm f to Ui mmai^bKm iljl l» 

vmlagr BrnBrn moA mlniMMii !|0^ in wiiitoir bmpoa* 
tsriPBfBtr tmm f«]r«l«fi»"'t# m$' iffk\w$9i^ ' 


aboTBgrouafi parte, only 20#3^ wa« finally twmaf «ryB4 to 
littBr oiaipartiaent* fM« ®noriy of tha IXttmr otmpmmt vm» 
finally aaAa available to soil for dBoomposltlon proooBs of 
aiorobes and tbe aaste was oaloulated m per motbod of Sini^ 
and Tadav (1974 )• fhvm omt of 1588*d X oal/a^/yar mmrm 
tho litter ©aapoaent 1524"»5 X oal/«^/yif was made avallatola 
to tho aoll* 

fho iiadorgrottiid part® throagh dioappearanoo roloaaod 
280a5 X oal/a^/yr { 89 * 3 %} of ths total energy fixed, fhe 
saae traa oaloulated by suning the negative <diangee in the 
mantis »t«page of tJm uiidergroujn& popte*^ fhe rest amount 
vae retained in the root ayston* 

fhip total amount of energy traipf ened ' to the- eoil 
mm a reault of release of energy through litter deeonposition 
and through root dieappearanoo was found as 452? ♦© X oal/n?/yr* 
So, within a year 405( of the total energy fixed ^ the 
oQUBBunity disappeared irm the i^sten via Uttar wul' under 
ground dleappearanoe and rest wm either last ldiro«i||i variais 
vsys or euetained in the eyalen* 



and ffiinii&w in raii^ season* GonsMarijig tli« 
annual taransfear .of eneargy f3r<wi f*B*E*F* t© l*ir*.F* t it i« 71# 
and frow T*1I.S.F. io G.H*F. is 2-9#. 


fable TI 8 t S.f.f. (’Energy) 


Wintear iunnear Annual 
eeaeon . eeanen 


ilalngr 

seascm 


Gaiponente 


file taranafeir of mmvgy fwm A*W*W* t© atandiiig; dead 
(S.B.) is a aa c i nu a 198# in while anaiial eiiBee 

29 #. fhiia annual diaappeaaranee - ie leesaar i© aniiuiid. 'anecuuil^^ 


Faroe S»S» %© li* tamnsfear of enes^F miniwat 8796# -in 
eumiear and niaism 42# in araiaair eeaeon* fhie la ©bwi 0 iie 3 |r due 
t» the feet that 6»i» ©f fareeeedlng .ywried it ©!•# tsanefeimt 
tft % iuniBg enaav# Hm annual tnwMfer ie' fo## t# 


17 2 

tM«^traja»f« 3 p of oaorgy frcii Ii* to hmUm it foimd maai i iaua 
111^ in redjay ttascm minimm 74^ to smaifttr* moittiirt 

ani vam t«ajMiTatuu?« rttuXit in tuoh a hl^ 3»tt of dit* 
apptazanot in nalny tofi^flao.* Innual <ii»aH?«ao«».o« oomto to 95^* 

Thm poriod of ditappoaranot dot® not eoineido with th* 
poriod of aooomnlation and hi^ ismte of aoouaulation it foui^ 
in tuwatr, whilo high Jfato ■ of UB&ppe&rmm it in : mUiy »«a»on. 

; Snantftr of onongy txm to a.P. it found nauciiain 

1523^ in suauttr* Thi« rato in tuaaMir it dut to high 
phytcmats rmlm and nagatiwo difftjptnooMi in th« valuta • Annual 
tianaftn of anargy fjpaa to H.h* -it 

fho total ditappoaxunot . of enansr fyon f i» 

40^ and tho apttt anount it oithoir ©aaneiad ovar to nt*t ytaar 
or loot hy^ tcHat: othar. aaana* 





GtWmkh BlSOUSSlCSf AKJ) conci^asioK 


In tli«) fortgoin^ |>ag«s mt %h» of etiaptoir 

a speolfio dlsouasion has alx*«a^ bssn mais rsgiue^lAg th 
atniotuiral and raxlom funotioEial aspaots of ths anosystinB 
B-ludlsi* Basst on tlio data of tho prasont stadjF and tha 
studios of .othan vorkavst '<^0 oan attiasft to giira an idaa of : 
tha whola piotuza* In this ohaptar a syntbasis of ouah 
inf oraatioii ban ba« 3 ^ attamptad and an off art baa baas mda 
to giTO an idaa of st;niotaaEmX and funotional aapoota of tba 
graaalanda atudlad* Odun (19i2) ompbaaiaad tba atud^ of both 
8ti*tustura and fiinoti<m in undaxatanding and oontrolllng natuna 


' fba raglon vhana tba two gxanalanda atudiad ana aitaatad 
axpaniano^m.a longf bat and dzy suauan aaaaoiic low poraaipi* 
taticsn and amll wintan saascn* Oabrotbamla eoBditiona of 
tba araa rawaaled 8 dzy ncmtba and 4 i^t montlia diming & jaan 
(fig* 2)» On tba basis of noistiura indax waltta (*1*70)« m 
darlTod aoaoxding to fbonntbwaita m& Natbax 
tba ansMt ean ba olanaifiad as dxy subtoaid with tba 
aoooliaatio faxmala as 0« ii al a* 


l^a apaaiaa aoapcaition muriad an batb tba stands 
abasing pxtMinoiit aaaaonal ebsngaa (fabla XXX 1)* Umi 
naxiniaa apwiiMi divaxaity waa xaaoxdaA m prataataA stand 
tban on gxnssd fnia»\; Xt appaaxad that pxotsotion against 
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gr»«iag ^ large herbiToiNia had glirea fair olianeee for the 
oatablieteflii'l or groifth of tboee apeolee wMoh were naable 
to dio 80 anier the grasixig pressure m grased etMsi* .-friredii ^ 
(1976) hae explaiiied euoli a variability la epeolee oompositiaa 
due to mioroedapbio aad topograpbio variatiMsai* fbe impoar* 
taaoe of soil aoietuaee ia speeies divereii^ bas also bee® 
advoeati^ bif Baubemilre (1959) ead frivedi (t976)« fhe soil 
moisture aad proteotioa agaiaet graalag seems to be tbe 
ohief f aotors respcmsible 'for speeies divereity ia these 
grassXaade. Golley and (Jentjqr (1965 )» Gupta (1972) 

and HaDt (1973) have also noted higher number of speeies w 
proteeted ocwiunities* 

Iresy year with the mset of aonsoe® a flissh of speeies 
appear, the annuals expiate their span ef life usually upte 
winter and then disappear leaving pererastialo te sureive in 
dry and unfavourable period* ®ie peilodie oHmate is 
manifested in ^enologioal diversity (Bsndeya fj|. j^*i1977)* 

A great proportion of theroidgrtee in' tl«i biologteal speetrum 
of these grassland stsnds ml^t intloate a theroi^bytls 
phytooliaate of the area# but the abundattoe of thero|^«15rt«i 
is also attribttti^ to greater biotie dleturbsneee* fiie 
hi^er nuaber of theroplaytes in Indian grasslande here boas 
reported by Bharuoha and Bave (1944) and landeya (1953)* 

It is iaterseting to note that ths peareentai^ fretneney 
ef irarim epeeiee grouped under iwadciaeM fy«tu««ay elansMi 
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vas qiil%9 dissimilar tban that of tHa normal diagmm 

fho poroontags of speolos in tho flTo frotaone^ olassas siiowad 
ihai Ay B y 0 ^ 1 ^ E for feoth the stands indioating a 
greater floristie heterogenlty of Tegetati<»i« 


3m annalatiBft shoved its mariJiiai X«Y«1* in all the 


seasons on protested stai^ (fable 111 5a)» fhoogh its 
prominanoe was observed inoliiding bininnata on the grased 
stand for the whole yeart however t Oassia tora resulted in 
maximum during rairgr and lunxia renens in winter' 

seasons (fable XII 5ii)* fhis is probably due to the wide 
distribution and higher phytratass eontribatlon of these 
speeiee* fhsrefoze, j|* annulatum ean be ooneidered'Se a 
dominant speoies of proteoted stand t mhereaa both i*e« 
h* ahnulatam end bininaata were found doitdnant epeeiea an 
grased stand* Greater I*7«X* of dominaiit and ethet perennial 
speoies during etmer mostthSy m the etande studied# may be 
aseribwl to the absenee of other assoeiatee in the oonmunil^ 
(Mierat 19731 Aethena# 1974 and trivedi# 1974)* 


In grassland eommunitiee# ohangi^ in the pbytinuuie : ; 
values at short intervals are attributed te the naxhed 
variations in the Oabrothermio a«d soil oaadltione te whieh 
the phenology of ^ herbaeeoini epeoiee ie etrteagly adapted «ad 
adjusted (Sing^# t978>« fhere are grMt veslatione in the 







Baterislf in tii® showM maximua in OotolMir 

m meA in m prauiod atamiii (faMa IT 2af1»)i 

probabljr <ia« to tli« lujili groMtli of varioua spaoles wltb th« 
onsot of mctuBoon* On tiio frotootod staMf tlw aPsoTosroatii. 
pl^tcmaaa deoTOaaad aftor Ootobor duo to tba doatii and 
abattarinf of aimiml aiiooios am wall aa saaaonaX tlllaxa of 
poi>ei)jiiaI gpmBea following aatonlt^r* Wblla m grasod atandf 
tMa daolina w«i obaorvod aftoor Septaabaart malnlgr duo to 
garasing praaBora* In Janmx^ thara warn adlii^t inozaaao in 
mh&wagrauM ^tomma arof looting now gaeowtbt idaiob ia a 
eoianoii foaturo in tlio Indian oliaatio oonditiona (Mioarat 1959) 
^anSaya, a^ ( 1977 ') also . oapfenaiood tliat tbo oiiangoa in tlao 
aboarogarimnd pl^toaoaa waniod faraa IooaIi% to looaIi%t 
doponding upon tbo ooooliaato* 


It waa roooardad that a aia^on poartlon of tlio abofogaroitnd 
pb^toaaaa waa oontaributad b;f dominant garauta annulatum om 
pnotaotad atand and annulatum. bipiniiata and 

Oaaaia toga on garasad atiuid* A.oooa?dimg to Jaailmmhm (19d@) 
tba parotaotion lU^lowi^ battov ggowtli of ggaawiw ai«l tbua 
oontributiim mado ggaasoa inear^uioi vitli an imaapoaao Hi' ' 
protaotie®* 


If tba maaimuB Taluo of albatagemaA idqrtomaaa ija oomptapod 
witb tba aropoarla of etiMfnr tiropioal giaaaljandia (fablo If 9)f 
flit imliio of j^rotoatad atand ia laigli^ to tliat af iagMr 
(Jaint 1971 )• <lbaaai (i^pta* 197i}t M lawta^ tkaai that of 
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Kmrtikslietm (Sin# and fadatr* 1974); and tha naacljiiiift imima #f 
abovagroaiid pXi^rtoiBaaa of ^zad stand is Xovar to otliar rsports 


Tht aboTSground pliytomass is positivsly rslatsd to tba 
total donoity tlllsr/i? (i* • 0*87t H«.S« • and ir « 0*95, 

f < 0*09) f oar frotoctad and gmzad stands vaspsotiTsly (7ii»8^) 
Similarly* it was also foinad tliat feasal ooirar of ttos speoias 
is dirsotly rslatsd wltli tlis pliytomass of tbs otraiaiiiiily 
(r - 0*89* KS a«id r « 0*97, p< 0*05) f®** 1»otb tbs stands 
rsspsotirsly (fig* 8il)* lotb tbsss statistisal rslatisiM 
rswsal that vitb an inorsass in- tbs dwosity and .basal eossr 
of tbs sjpsolM tbs pbytonass inorsaSAft* vbicdi is in sonfoznii^ 
with tbs obssrvatioas of dupta (1973)* 


Stadias on rortioal distribmti^ of piiytcHaass provids 
an insiidiLt rsgarding tbs lindsrstandiiMB: ®f stimtifisatioti in 
a oomauni%*^ lata of id»orsgroiiiui obtainsd in tbs 

prsssnt stmdy. rssmltsd in annpri^t psrrsnid CV^ig* 7)t 
vbibb sbovsd sonbinsd off sot of spsfsiss rssulting in scwmi sorl 
of itniffimaity in distribution and pbytoawis* 8in^ and 
Xadar (1974) obsswsd siailar stratifiONstian in tbs sbovsgroiiiid 

' ' ' 


In tbs prsssnt inrsstigation nadsrgjroiiiai pbytonass 
insrsassd apparsntly das to tbs asswnilation of srganis nattsr 
daring ssiny »mmm on both tbs standst an bos also bssn 
rspsrtsd by Blllors (1978)«i A dssrsass In aadss^proand 
bbytonass was rssordsd daring wliKlsr and sannsr ssasons* 



vMoh m&sf 1^9 «aE|)Iaijii9d dm« to oosaatloii of growth aM Soath 
of the root ayetem tinder hot and dx^r ooiiditioiie and/or dae to 
dieapiKiaranoe of root igatea duving pro**monaooa porlod* aa new 
tillere afpear frm March to dune at the exiioBse of the root . 
ph^tmasa* OtKoparatirelir greater phsrtonsyea ralue on p^oteeted 
etand than that of grased clearly indicate the effect cf 
protection against grasing* 


On comparing the maximum underground pii^timiaas wi^ 
other reports (fahle XT 9^ the value is (|uite low to that of 
dain (1971 )f Maih and Mishra (1974)» Singh and fadav (1974) 
and Agnihotri (1979) for protected stand* Tarshnegr (1972) 
and dupta (1974) have reported etiXl lower valttw* SiadXarl^ 
the value for graaei stand is also lower to tlmt of Gupta 
(1976) and ignihotri (1979 )• 


iJ*6«/A*G* pj^tcaass lemtio rwimined alwigre lower than 
one except in the month of Maj m proteeted atandf heoanse 
ahoveground phTtomasa oould not wlth-etand the hot eusmuKr 
dry month* l&ile it warn more than one throii|d»emt the winter 
and aunmer aeeeone m graaed etand # prohahl^^ due to graaittg 
preaeure* fheae results are in aooordanee with thoee of 
Haik (1973), Aathana (1974)j^ frivedl (1976). Aooording to 
landegra (1977) the ratio of 0«G./A«G« phgrteaiaea 

varied and iaoreased under aemiarid oanditiene* further 
he statiNl that aoouaotlaticm of idioveground wad loy^eripNnnii 
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ani phiniologjr* fii« amuiil smtm&f xmti# ef V*@*/A*G* 
Ui tli« pr«ti0iit inTestigatitm C0*6S emi 1«fi2 f®r pp#t®®te4 
grated etaMe ) eouM be oompared vltb tbe ratio of otber 
reports (fable 17 t0)« fbe ratio of proteoted staad is almost 
•tttsl to that of Sini^ (1967), daia (1971) bat lower to that 
of CbottJlhiwy (1972), Saliifale (1975), friiredi (1976) and 
Agnihotri (1979)* Similarly, the anntial arerago ratio of 
0.6«/A*&» of glased stand is hij^er to that of Gupta (1976) 
but lower to Agnihotri (1979)* 

fhMS it is not true that there is no growth in total 
phfteaase during the dxy months but it is negligible as 
compared to respiimtoxj l^s'and dayingi end withering of old 
growth hoeause of estromsm hot and dxy oondltions, 



: Statistioally' signifloant positiwo relationship 
(r a> 0»99» ^ < 0*001) between leaf Area Index (1*A*I*) and 
photosynthetie green pfayt Mass is netewoxtliy as leaf area 
is the hey faster fer organio matter aoousulation (fig* 10}* 
High Ii*A*l* Taluo (6*26 m^/m^) during mMSoon period supporta 
the findings of Billors (1975)* 

th# aaximus ohlerophyll oontent (1,26 g/'s?) of grasses 


in the present InirMtipition (fable Xf S) is sliiplttly higher 
than the emlues of maty tesperate oosmtnities (0*5 to 1*0 $/m ) 



^riy 1 1960) end also to that of Billore snd MaH (1976)* 

fhs ohloroi^ll ^ oonoontxation, was f onad sig^fl^ 
onatly hii^ar than dhlorop^rll ^ throiii^ont the st^ 




'll 
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period* file lower oonoeniration of oJhtloroplissrll j| laay be due 
to tbe possible ocmirersion of ohlorophjyll into obloropl^ll b 
(lebeis etid Oaatelfraoot It mast also be due to the fast 

that anall fraotiou of obloroj^ll ^ S®ts oouTerted to 
pbaeopl^tin (Ciorbiii« 19!59| Gorham and Sanger • 1967) • Hi^er 
proportion of ohloropldsyll obserred in the preaent inreati* 
gation» signifies its aotire role in photosyntheaia^whloh la 
in eonformity with the findings of Itandpuri a%, j^* (1973)# 
Radha Eani (1976) and Misra (1980)* 


A highly poaitire signifioant eorrelation waa obaarted 
between ohlorephirll oeno^atration and green i^tomaaa (fig*11)* 
fhia ia in oonformity with the obaeiratioa of Eumar (1971)# 
Billore and Hall (1976) and Josh! (197@)« whieh indioate that 


with the inoreaae in ehloropliyll oonoentration green phytomaaa 
aleo ino 3 reaae 8 «aill (1973) haa obaersed that inoreaae in 


ohloropl^ll oonocmtratlon la positively related te net 
produetion* Bliss (1966) and fieasen and Beside (1967) 


also reported a very high oorxelation betweeas ehlorophyll and 
dry weight in Arotio and Alpine eoo^iratewi# 


In gxaaslaxida the annual primary produetiirily ia largely 
influeneed hy the mount and diatiibation of rainfall* higher 
rainfall in tropioe inoreaaea the produotivity (Wyte# 1979)* 
9he aboveground net 'prodadtivity (A*If«f«) in graailanda a-^diai 
waa raoevded more than that reportad hy doHiy and iaiitiy' 
(1969) for tamparata gvaaaianda* the hiilier valita af A*ll»y* 
m protaated ataad than that of graaad waa rnlsfwimmlf dua ta 











hmmy grasinf ^ larg* iiarblTori* in tha Xattoi** flam 
protaotion s««nyi to 1i« a r8sp(»uilli3.« faotov for ilia incn^atma-* 
m«nt in parodttotlon on tho f o»er stand* flia iraluas of A*M»7* 
(fa1»l« ? I9») of tho prosont stmdy^ ax* raxy mvuih ofwpumlalo to 
that of a Mohanthiiai animljitnm omaiamity stadiod '1^ Jala 
(1971) at Sugar and a groaaland doalnatod ter loAdiia at 

A ■' 

iI4;|aln (BiUoro* 1978)* 


fb# M|^r iraXao of andorground not produotion (11*1 •?•) 
on protootod stand than of graaod anQT to attrlhmtod to tho 
porsiatant roaiofral of hoirtago atrorogromud on gmaod stand* 
frirodi (1978) and Agnihotri (1979) hart alao roportod hl#«p 
▼alttos of ir*l*?* .on protootod 'altos .than that of graaod* 

Sini^ and Tadav (1974) hacro orplalnod hlghor 0*l*f* In arid 
graaslax^ dmo to-xerlo oonditlinia* idileh faooa doop root 
ponotration* 


total not prodaotlon (t*H»f*) in tho prooont inoooti"* 
gatiaa* if oonparod with othor grassiwidi (fahXo ? 5) ahowod 
a hii^or not produotion than othor Mohanthliai doninatod 
grasslands of Taranasi CCIhoiidhaagr» 197t) and Vjiain (Ifisrat 
1973t BiXXoro* 1978)# hat tho waXao la soaMidiat oonpaarahlo 
to that of Sagar gxaasXand (Jain* 1971)* EoworoTt arid aono 
grasslands of Bajlcet (3Naid^a jj( j|^»t 1977) snd Kumh^hotra 
(Binih and ladanr* 1974) arhihitod doito highf f *I*Y» raXao • 
On tho othor hasid* t*I*f« vmXiaa of graaod otsnd is lowor to 



o%h9T gjratsalaads af bex^&ga rmtmil 4a« to haasvy 

grasing* preawat acatmunit;^* ii2id«r heai^ gspasing* slimiai a 

not looo of €7*&$t i^cAi is lii^or to otlio:r i^fozto of tapoptool 
graoolando* 


flius t&o prooint inTootigation sreroaXod tiiat tMo 
girasoland (protootod) is aono prodootiTO (23 ton/lia/^X') tlmn 
other tropioaX graoolando, hut the value io quite eioiXar to 
that of Sagar (Jaih» 1971 )t Taraassi (Mbaehta %97^ )• 

It la about 4*9 timeo aore than the average t«eperate rate 
of 9 %m/ha/jw (Whlttakern 1970)* This diff ertt&oe aagr be 
due to the differenoe in the neohanisa of eazbon finatiim in 
the tropioaX »id tenperate pXantai beoaaee maa^ tropieal 
grasaee end forbe fin 'oarbon Isgr CS^ pittafegr and net throuil^ 
the 6^ patlmagrf uhi^ ie 9«pe oooaion in tenpevate pXante 
(Singh, ^1978), 

fhe reXationahip raioiiget apeoiee^ divereitgr, doninanoe 
atabiXitu' and net prodaetion 'xeveaXeft (fig* 12) that net 
predttotion ie inverBeljr related te doninanee index end 
direetlp related to diveraltgr index* fherefere, the pveeent 
findings euppozt the ebeemtione ef fatten (19i3>t Sin# ini 
Miera <19i9> end Singh laid iabaehta (1979), that *ipeeiee 
dieereitgr inereeeee poroduetiTltgr afflalMif ef the ef*tei»i 
while donlBanet nakee the imretin etabXet though Xeee 
effieiont for prodtietion*4i 
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Qa.% %h.9 fimimiil 21tt«3r 4ia&pp«iamoitt; MMciaiiiB asmta . 
was reooaptftd in eaascoi on protaoted stand* fbia higla 

rats of diaappoiuranoo in raii^r soason is duo to M# noiatana 
oontsnt and ifcum tMaporatars* ythLob. tlia 

growth of niorohss and their .aotiritioa* In oontrast to this 
on g 3 ms«d stand* the litter disappeasranoe was reoordsd 
maxinam in winter season, fhis miqr he explained that tiumi^ 
the miorohial aotiritj is prmoonoed in raiigr seascsit litter 
disappearanoe is littited .1^ the aaoiint of suhstrate arailahle* 
fimior(Nr rates revealed a fast replMtenent of litter on graiMMi 
stand than proteeted stand. Billore (1978) also reported the 
sane restilte for Ifjjain garaeelande* 


Qrganio natter darsaiaioe revealed that anneal prediiotian 
and dlaappearanea of ex^paio natter of proteoted etani ie 
^oite oonpamhle to the reporte of Billore Ct978) for BJJain 
hut lower to that of Sim^ and ladav (1974) for K n ralin h etra 
graaelani (9id»le T 12 )» the valnee of the graaed graaeland 
of the present inveetigatien oould alas he eoiipared with the 
grased graaaland of BlJain (Billoare* 1978)* thua it oan he 
eoneluded that rate of produetioii and diaappearanee depends 
on ths olinatie oenditloiis of the erea end other loeal 
eonditiona* 


A s^stsnatio analpaia of the gresg|aads revealed that 
the vtlne f^rcni to A*H«3N ranged tmm IfH to d9|l in 



Iiiiiiua ' £8 gftntasml tliis tmmtm 

mam tliiiii to (Misra, 19751 Billoro. 1975l 

and ladaTt 1974i 6u.pta» 197£)| frlTodlt 1976| BUloiHt 
1978 and tgalbotrit 197i)i exoapt tmv ■ wimm 

T.li.P. to A«I»P* vas 3.088 tlian f •!!*£* to cr«H*P. oaao 

troM it fomul in tlio px«o«iit ijixosti^atloa i*o« f *8«P« to 
A*1I*F« 74^ moA 5^ aail f.H.P* to ll.ll.f* 2$% and 4t1l on tho 
two atands zfoapeotlwolj (fabAo ? 15)* It vaa obaarrai that 
aaoaitt of lass of Httax vaa raoxa m gzaaad atand tlua : 
pjrotaotad otani* flia valmaa ara naaarax to tba raporlMi of 
Sin^ and Tadav (1974) and Apiibotri (1979)* 


total valuta of loot of organio oattav ^ piotaatad 
(4t^) and graaad (57^) atanda aira naai*aif to latlan (58f) 
Kimdtahatxa {59%} and Sagav (541^) giaaalaMa (falila f 12 )» 
lillena (1978) raporlad gvaataip lowi at itnpraiMd ttnni 

it oan ba amid tbat tba vaxlationa in diffaarant aontpanaiita of 
nagr ba dua to tiM diffavwaoaa in oliaatio« adafliia 
and floxiatia abaraatara* - : - 


Jbaaat aanaat a ao^idaxabla pvabloii in tlia tifOpiiMi 
vitb tba gimaalandf tbaaa inaaat popalationa art paxti«taiax'3|' 
aondaoiva to inatabillV (Tan 197® )« iaaoadliif 

to Milaav jH (ltd®) bigb popalatiiHi of Isvavtabiata 
baabtfavaa enaata mmm paoblaa far aaaaarinc Mdd priMHqr 



produoti<m III thtt grasslands* fheir bianass sstiaatiim 
rsTsalod (fabls 7 15) ibat tlit Ortboptsrans are aain oantri-* 
batora of tbs total oonsuaer f bimaas* Hii^ rolatiTO buaiditj 
and KOdamta tfloaparatwra ara suitable for tba aotiTllQr of tlMi 
most of tba Cbtboptasramii vbiob support tba obaaramtion of 
Matbur at al * Cli5d)* fbaraforay it la asxialiidad that tba 
ralua of sAovaground ptagrtmsaa vould lunra ba«o aora, if tbara 
uould bars baan no oonamption tbaaa bazblvoraa» affaeting 
in turn tba not produotlon* 


Mllnar li (tSdS) furtbar stated that an aatiaati^ 
of tba aaoiint of oriSAlo produotlon ranorad bj large grasliii 
animals is of sipiifioamt imporlanoa* fbaraf ore# a surroQr 
of. large graaare risitlng tba grasad atand uaa made and mat 
barbaga rsnorad ^asr %hm was oaloulatad followlmg tba ffnrwilm 
proposed bgr Mabta <1977)* It was obsaswad tbmt about 5d|k 
of tba aboragrouad mat produotlon of protONStad stand was 
ramoTSd bgr graslmg Htastoab* fba i^^amt olaiarfmtlflm 
supparts tba fiadlmgs of <1§dd)*: . ^ 


fba praaamt Inaaatlgatloii alaarlf rairmlad tba Impaat 
of graslmg am abovagrouad amd umdargrouiid pbQrtamaaa* Ita 
ratio amd mat produatiom* 


fba eeeiirramaa af paab abooragroaad and umdarpraitad 
pfcftenaaa tmliiaa In dlffarant nontbs on tba twa ataaiai ualiHr 
tba anna ollnatia.,..,.#«iidltlenat alaarljr Indlnatad gaanSiig 
Imflnanoe^ 
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^ ' f|i« i^tdnmss xmtid lias !»••& glTaa dma 

impartaxioe Is^r Boiuaa (1973) ani Mlll&v (1973)* ham 

elasartai aa imaaracMa in ttia ratia am a vaiult af gmaSmg* la 
tlia praaaat ia’vaatigatioa also hii^sa f*6»/lL«3« jratie laM 
o^tains4 oa ivaasA ataad thaa pifotsotad* fliia liiilisa ratio 
iMioatod a Mclior proportioa of orpiaio aattor storod ia 
aadorgroaai thm alxirogroiiadl oa iraawl ataad* 

tlKidar th« Sams oliaatio owsditioa* tlio difforaaoo ia tho 
net produotioa Talaea of the tvo stands ia amppoaed to %• due 
to graaiag iafluaaoo of large herbiToraa* 

fl»M it la ooaoXaded that the oonaoaitf oadar graaiag 
praaaara aaf far a loss ia orgaaio natter more thaa the aaoaat 
removed hy large hexhirorea, ohrioaelar due to tlie daaaglag 
effects of defoliatioa 'aad tanmplliaf of the plmt apeoiea 
(Miara, 19i8)* 

the oalorifie Yalae of plaat aaterial : depwiiie spoil the 
taalitp and iiiiaatitp of reserve food ia it* furthert the 
eaergjr oonteat of a plant or its oa^poaeata are goirerned hgr 
its fat ooatotit or aatritive atatas and alee its genetie 
ooaetitmtioiii and stage of life hiatcaep* Jbaong the pleat 
eteipoitade which etore eaergp are oaxholigrdratwit preteiMi and 
lipida* 

Aecinalatifia of eaergr eigiiifleiiBftljr dspends m the 
eHaatie eoeditieee and the reepme ^ the hidfldM* M the 



¥«• in tlMi 

aboT^prcmnd standing oonp^msnt during ndzyr ssason* fh«x« is 
a gradual daslins in tiiamsrgsr Taittss frost standing liTS ts 
atmidiJig dsad* nMoorgrovoid and lit^ oonpoiMBit dua to woatli’* 
oring and dooagr of organio mattor* SkLa is in oonfomitf’ 
with tko findings of Gollsgr (196S), Jain (1971), Uaa (1974), 
SrlYodi (197d) and Sin# (1973)* fko anargr atorad in tka 
plant natariaX was transferrad to tko floor tbrou# Uttar 
fall aa ^a rasult of daatk of annuals 'and gradual drying of 
poronniala* - fko tnorgy tlius tranafarrod tkrou# littar fall 
waa ralaaaad to tlso aoil tka daoay ' and daacmp iNiition of 
littar dua to tko iMitirityof mierolMt inkakiting tlia toil* 
Mazinua poreentapi of raloaoo of onargy was found in rmisi^ 


1%a owarall ararage oalorio iralua obtaJ^ad in tka 
prasant inwMtigati^ ia wall witkin tka ranga of otkar 
tropioal graaaland oonaunitiMi* tka walua ia irary adLnilar 
to Taranaait CNiraldipiir and Sagar graaalanda (fabla T1 €)• 
fko Tariationa ia orarall avaraga oalorio tmluoa of diffarant 
oaoDSunitias kaa baan aaqplainad by MaKair (1949), tm witk %im 
inoraaaisig altituda, latituda and daoraasa in tanparaturat 
tkara waa a oorraapoi^iag inaraaaa in fat oontant# raaultiag 
inta ki# oaloria walSMUi* 


fka kigk walna oi affiaianay (1«4d1l) af anargy aapiura 
waa fomid in tka praaanl InwaatigatioMt |]illi.oiitlJM( tka giaa 
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land oosuannlV a IKitanlial fan aaptuariiiil aalaar 

ns^ia'll.iai* fMa affiaient^ of mnorgy oaftujr# is nmoli farsstsr 
thm in tbs taspsmits grasslands aiul si»s tropiosl grssslsxMbi 
(fabls ?I ?)• Mg^ sffioieni!^ Tsluas imss also Immis 
rspsrisd % Sing^ and Klara C1§d8)t Singb (19721i)» B»iiifa 
(1974). Sini^ Mid Yadar (1974) and Bsxmm sk A* (1i74)* 
fbiis tba fraasiit grasslani oasaiiinity ia mov affialMit as 
saaparad ta gxaaala^a af f jjain (Miaim* 1973)* Garaldi|sty 
CAatliaita« 1974) Mid aiansi (fria*adi« 1976)« 

¥ba jaar Istig grmtiMg asasan# abandant praaifitatiant 
bidb liibt iatanaitgr and' pFapandaranaa of 0^ plaata in 
tropiaal' 'graaaliiiida aasMi ta fcraan graatar affiaiMuigr of ^ 
anarcr aaptarat 






In th* inirtstigati^m tw6 ttanlis in m f93f««'l 

gfa««IaM v«i« taken. f«« 8tu4ar« Fixat-waa psretaetad a|palJ»t 
graaiag % 'Xairpi hai^lTOzaa duuriag tii« atu^f jp«riod and in 
tlia aaocmd '^rasing wm allowad tluraui^aat tka jraap* 


Ccai|»utatiQii of watar iNalacoo of tbo mta&y airaa vao nado 
folloving tho motkod propoaiMl Igr fkomtliifait and Mathar (195S>) 
and tlio oooelimatio fo»uia arriaod at warn 


floniatie oimpoaitioii of tlioao atanda xovaaiod M^ojr 
ot apaeloa (?0) on p*otootod ataad tlian (iO) gvaaod* 

Mfa foiii olaaoM Indioato a fliavopigriio natana of tlhmo^atmda 
flio pono^tago apooioa in tlia fiaa twaq^mmif olaaaoa abowod 
kotenogoxiitgr in t^ gnnaland atu^iad* 


flio at^anding onop of a1)OTOgroiind plant aatovial aliovod 
naxinm amino (1990«#i g/w?} in Oetotor pvotootod atand 
and (403>*03 gi^n^) in SoftandMiip m gnaaoi* flio |Nanoo»lMMEO 
oontnitntian of graaaoa anmgod fvon 90 to 99% and21 to 99% 
noapootiaoigr on tlia tno atanda* 


^0 nndwfgnoand j^iptonaaa mhmmA mmiwm tmlno 
(?90*12 in Sovanton on protootod and gAi?) 

Oototoar on gimaoi atanda* 



Ttie TAtiQ Ima "^bm 

one exoept in Mi^r an p£iit«oti^ etiufiit vhiX« it iiior«aa«i t<» 
nor* than m« throughout winter and etiiaier on graaed etand* 
fertioal atxmtifioation of ahoreground i^tonaee gar# the 
appearanoe of an upright pgrrasid reaohing to a heii^t of 
1-§0 netrai^« 


Cireater leaf area index and phot^nthetie piflioniae wm 
reeorded during rainp eeason* 'Maximna Xi«4«I* (d»26 m /m } vm 
obtained in iugoat* Maxiaiia ehioropl^ii eoneentration 

••I'- - 

(3*31 ngi^ng ) was reocnpded in duly* But the naxiwai 
ehlorophyll eontent cm ground area ^uiie wm obtained 
(1*2i g/m^) in Aiiguet* ; 


Abofegrouitd net' produetion wee obtained mi g/u ■ 

and 44S*7d g^n | and underground net j^reduetion an 691^*98 g/m 
and 520*76 g/m^ on preteeted and graaed atenda fMipeetirely* 

mt msem 23 M^&p for 
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and 76f«52 gi^n for graaed etanin reapeetirely* It wen ^ 
reeorded that the ptrMiefit ipeteoted greeeland ie Miphly 
produetive (23 ton/ha/yr) than none ether tropicNul graeelendn* 


Statiatieal relationship between etruetural end funetiennl 
aapeete repealed n megntire relationahip betweMi dlYMPaity 
index end doninanee indexi net produetion and etnhility and 
doninanee ladMi Mid net produetion* Ifikile m feaitiwe 
relatiandhip M o a found iNitwMM doadUMMea indan and atihili'ly* 



Itlttfir disappttaracko# r«irota.«d iwl« daring raingr 

(Sn. 

aassoB^pro’laotad stand# In ocrntrast to tbiSy aaximiiii lit tor 

disappoaranoo rats was roeordod in wintor soascm on grasod stand 

10*2 

fomoTor rats of littsr was found bigbsr (0*95 /dig) cm 

•10**2 

gzaasd stand tban (0*66* /dii5?) protsotsd* 


Organio aattsr djrnaiaios rsrsalsd total not produotion at 
tbs rats of 6.5 g/'i?/diQr and 2*1 g/a^/dagr protsotsd and 
grassd stands rsspsotiTsl^* fotal disappoaranos rats vorksd 
oat ars 2*t g^aVdagr and 1*2 g/a^/dagf for botb tbs stanto* 
thus about 41?S and 57^ of not annual, produotion of tbs two 
Stands rsspsotirsljr* is rslsassd frost diffsrsnt oostpar^snts . 
for bstsrotroj^o oonsuaption* 

Maximum biomass (12*60 g^m^) of iairsrtsbrats bmibiTorsa 
was rooordsd in August an protsotsd stsni* Kst lisrbsgs . 
rsmorsd from grassd stand bgr largo bss^ivorss was oalmalatsd 
am about 56^ of tbs sbor^round not produatiom of protsotsd 
stand* 


In tbs prssmit l«f«itigatio» mawlmwi, smorgar m asomni** 
latsd in tbs aboisgrouad standing oonponsiit during mljgr 
ssaaon* fbsrs was a gsadaal daolino in tbs migr taluos 
from standing lira to standing dsadf undsagrouni and littsr 
sonpmisKl* tbs bigb faliis (1*4d6) of sffisiitiaar of mBmw& 
sapturs was found in tbs pisasat Infsstigatisn* indisating tbs 
grasslanl sonninitgr baa a bigb pstwlial. f sf saftaring 

'iHl iHk V ' 41 'ijMltTM' ' ' 



fli® aiumal n«t emTgs^ tixsA ^ tJM gmelani wan 
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10948*9 E oal/a Vyr a*4 aimiml diaappoaxano* w«b 4!^T*0 E oal/« /yi* 

vhidh xwaalad tliat aliout 40^ of the total energy fixed liy the 
oonaunlty dieappeared froa the ayatem* 
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Iwaki* B« * Midoeikawa* 1* and X* logestu* ’ 1fd4* Seas^oal 'ij 

etumges in standing crop* Bot* Mag* fcl^o* 77l r’;| 

' / ''5.1 

447-457. : ! 

« 

I 

,, ^ 

iain* H«K* 1977. locaystaB analysis of grassland nmur <:'ij 

' i 

lajXot* l!i*ll* fhesis* Saurashtra IXoiversity* laJJcct* 

Jain* ]|*X* 19d3. fBe effect of deowpesitifni of nature 
leave! and litters of Sal CShorea reliuita ) «ii 
gardan end lateritie eoil. free* Hat. Amid* 8oi«* ' 

33i 148-W* 
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Jaint N*K* 1971* Staiios m ®m% &pamA gmalfoida of 
^o41ipiir» lat frooei^iitgo of tlio SohooX on fl&nt 
EooIoi2f« tM« Mloxmt !• and E*l« Has)* diifoM and ; 

QwXmttm* 

t974* Eattoxno of area otoaegee in ofnw giwieia&da 
dmring laijQgr eeaa^« <!• Xndlaa Bot« 3oo«f 34HO* 

Jain* S«K* 1970* TertloaX dietrllmtioti of andevgrottiid 
blflwaae iaad taxnoirez'* Ball* Bot* Soii«t lioiT* of 
Saapur, Sapir« 17t 

1971 • frodaoticm atadioa i» aoM giaaelaM of 
SapKT* WkrnUm flHMile, HoiT* of Saagaaft Sagar* 

1i77# ABoirairotiM flaat BlfawMio muS, net 
ocnaonitif |Krodaotiiri% im Sotaria ^laaaoa * Boaar* - 
prwealaod at Sagar* 3* Xadiaa lot* Soo«» 

22S-t52* , 

and 1*1* BakwaiOt 1971* tedorgroanft paroduirlliritgr 
out toraow ia lotoaoooaoii MtjliEllg. lowrt* BoBiitt* 
graooIaBd* Z*B«f *1*« WliBli * ZlBli* IBfap* m 
Wml9§sf wi'^ m miSibmiM m 9 

prodttotiiritgrt Vow BolM* : 

aai §*f • Miolirat iSBf* toaoonai oliaiiioo in not 
aoaiai i^tiMuio ia gmoland al iiMpar (ll*f*)* 

%iif« Hint I'jrodoatiTitir otndioo in IMUMat 97tli 






m 
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S«K* imi §«f« Mlelixmt t§72« 0bMa^» i& mitirgiroiiai 
biQMaKs 8iii fucmu£^ inortmcmt in an upiand gifaaalani 
of Sagar* f^op* loalvf 15l 151-13®* 


Jain 


}L9 19i8* MatModa far aatinatian at diaappaafanaa 
imta.af daad plm% parla m a basis foy aatiaatien : 
et nat priaasqr pzisdaatian* Int p* 3 lat* Oasoi* 
warMng p^oap priaazi^ produetiTi^» P.7* Saation 
(M« 4* Madwaalca) IozxuMi*pp« 14-200* 


Janngr, E*f S*P« Oassai and f*f* Bindbast ‘*349* Ompam'liira: 
8ta% af daS'Cmpaaiticsi m%m af argtaiia aattai* in 
tffispaxata and tiropieal ragiasia* Sail 3el*« i®t419-4!^ 


0*M* 1936* 4 botaniaal aiivf^ af tba alarnpia 

pwiiaulat Maablngtan l&tiirayai% af Vmhimgim* 
fabX* in Biol*. 3* 


Jo8bi» M*®* 197®* 4n aaalogioal appnaaab of ^tba daaast 
aaoi^atiia in 3kii^0iaiiati» lajaatbaa* dlinpaiM af 
laeloiart p* 259-2<^« 


: B*0* lipaftt 1*T* Baba and 4 * Smart 1971* 

Irinaiar pvodaatiaii^ atadiaa of two dae«rt planta 
and a faw aalaotad aitas in and anamid Pilanit 
BaiaatbMi. Int iallagr and dalXdP (M*) Snapiaal 
Baoloii' with m anpbaaia mi angania -psadaniian* 
af Qamrgia Ipaaa* 

Eanl^at 4*X* 1974* OviPiia wmm «fmm3m in faaar nalaaiad 
fanaat twm apaaiaa # iaiair#- llmaiaf laiir* af 

wHijpnrt 'iN^pir*' 
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f«mp» 19i3« Mttho&a of ostlimtiiig tb« loaf area of 

giwaaoo fsrtm lizioar moaouromaato* Azm* Bo1>« lioiidosi 
24i 49i-499* 

loollUig, M.I* aM C.S. luoora, 1969* Brofiaotioa and tuaatwor 
irolatioaoMp ia natiiro tall graaa papairio* lioifa 
otato. Soi*f 39i 387-592. 

Kumar# I1.S.S. 1946* lottor utiUaatiim of foroat graaalanda 
ia BomBagr proTinoo. ladiaa For.# 72i 162-164# 

Komart A. 1971. Straotiiro asd not oonauilV prodaatlMi of tiia 
torapoatrlal Kox^aeootta ▼ogotatlooi of ooaplaltt aitoa 
la and arouad fllaai witK apoolal oaij^iaaia oa graaaoa. 
Bi.B. fjiotiai B.I.f.S.# fllaiti. 

aad M.C. dooMt 1972# fliio offaet of gvaalag oa 
tKo otjpwwftmro aad ▼ogotatioa a«up fllaai • toj«tliaa* 
d. Keol.y MU., 21tt 2@ p. 

aad ' ■ 1972. fKo affoot of graalag oa tl« 

atmtaro aad prodaotirl^ of Togotatioa aoaap ftloBi# 
Bajaatliaii. 3tod. doar. Bool.* 6O1 dd9-€79* 

Iiav4a* d.K. If fit* frimaaqr prodnooro la iraaalaad ooo^atoma. 
Baago Sol. Bopt* 8oi» Bor** Io*2 Ool««fad# Siato 
iBilvovaitsr* fort Gollias* 

1f71. Hfco upaaoimd BioiMi. A of 

atviiotiiapo and tvmrtim* lai ffo llmlaaiy awaliraia Mid 
atvaotiiyo aad faaoliod i» ga aaolaa d o <iA» If 1.JI* 
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Frenoli) Soi» Bept* Scii* S«t* lo* 10, OoloraAo 

0%mt0 f©3rt Colliiw, pp. 517-5®7* 

M«th, B« 1968* f li« of oaloriflo vulmoii of 

Moloi^oal. natoriaX tli« dotoxaiiAtiim of 
oooloi^oal offloloitegr* : Int Foncitioniiig of tojnrootviol 
«ootjot«i at tiio parimazgr prodiuntioii XovoX* f *1* 
l0luuf6t* m» 235*242 pp, 'SIiS0o, Iteift* 

1971 • i«t«i5aJjaatloa of plant Any nattoy 
proAaotlon with apoolal jinpliasis ^ ^ tlio lisA^^ 
pwrta* l&i Cf*l*' EohaipAt* M«) Pmuitlosiiiig of 
toxxaotniftl oeoiyotMi at prJteaay paroAaotioii lovol* - 
' |]»1S0O, laria* 

1i72b* Iho not jprimmsf prodaotlon of oaith witli 
apoolal oni^aaia m tho lanA aaroaa* Xat fonopootlTOa 
of pyiawy pro6iiotiwi% of tho oail* (14* l*fi* 
lOiittahov) Sjfmp* at tlio Imm^m laat* Bio* Sei* 

XI Bati^aal Oongnoso IdiMi, f<nriila* - : 

tmSL 1*S* llisittoliyi^ 1975* llfiaaiy ppoAiMitiTi% 
liooi^tono* loolegioal atttii«i la Springar Torlagt 
low 

XiMBmioldLt i«l*f Baaaiola nd £• 1f68* Ifedifioa* 

; timi of ttoigavt Iraao aothod tme aotiaation of 
not pnlaaiy pirodiietioii* Bool*, 4il 147*14f* 

Braii* f*3^ 1f54« i^^lioatiaa of oalovliMtilo wotBoia to 
•ootof^oal imotiN^ flfmt Byaiol*# 9t 525**557» 
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D*S« 196$ • Imaf fall mil Uttar iiaappaarmoa in n 
tx>opio&X fo2«st«f9d0Mlo£i«, Si 275-280# 

19691)# Xitttejp disappeaxmoHi ia taraat tmi 
aavaima# l^oMologiat 9t 2^-299# 

Ifall# li«f# 1975* SmaalaMa, thair aaolagy aai mam^mmt 

vitb apaeial rafaramaa to Madina Pradaali# IraaidantiidL 
addxiiS8« M#f# flgym Aoadiogr* 


and S#K* lillaxn, 1974* An indiraat aatination of 
liitan dlaappaaxaiiaa in jpma aland atadl'* imev* Soi#t 
43, §06-507* 

and 'T«2# Bini^t 1971* Saaaosial in tba 

ailaiiding Mcnasat total ^ annual pmimtlm and 
oalonia . ananiar . of laailana* Indigofaafa eonwanlt^ 
of gMoland* a^Jain India* Int J*S#f#9« 

^ 1 , S*£;* Billox*a and 0*li# Miaxmt 1$75« A atadf on 

■ ■ ■ ■ ■ 

aonaaiiiit^ ablonoi^ll oontant witii araf avanea to 
Hai^t m& dxf waii^t# fxop* Bool«t 14t 01-<^# 




» 6*M* lliana and 8 *9* Billara* 1975* fnlnaaqr 
paroduolial'^ of gmmaXmaA aaaa^atam aS W^jotn amA 
imtlrai dlatFiota of fnocraaa voffct imi 

fra$aatt Bolieol of Studiaa in 'Botaadr* TDaroB 
%iiTmitgrt OJiaiat Sadia pp* 1-50* 

MaXonot 0*&* 1968* Sataamimmtlm at pmM. atandlng ottap 




blamma of Imitnmiis adioota tp ^ hmtmmt natBodf 
Anoar* Nidi* latwot 7f •■ 4t9-45f* 
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t loalogioal ciorrt3.ati«iia and t%» mlAtlm* 

sMp botwaan friaax^ prodaotiTiligr and 
stsmotU3r«* Mem. I Xtal. IdroUol*, 18t 

f* and 1«S» jkmhmhtakf 1§72« OaKKitnl'tj iiraMtaiituvtt 
and produatifitigr of vhaat eroi»* frop* lool«t’t3(2)i 

■ ■ 

MatbuTf F*K«B« Mamm and S*l*7» lao» 1ff6« 'Inaaat 

' fauna of' filanl* Inoe* iaiayitliiaii Aoad* S<ii*« 6i20*23* 

Maui^at A«]f« t§70« leolo^ of Tazmaai ga^aaljuada wttli 
rofononiia to tve ooaaon apaoiaa* flioiiiOi 

Taxanaai* 

MeXntoaht 1«B* 19d7<* An l&dox of divoaraltgr mqA tlio Mlatien 
of ooztaiji oonoopta to divoiroitgr* Booi««48t Bo* 3$ 
592-404* 

Bo Bair* J*B« 1945* Bant fata in ralmtlon to onriromaiit 
and orolation* Bot* lav** tis 1-59* 

Bo Bau^itont 8*^* 1987* BoXatioiMiBif mmg fanotiotiaX 

^portioa of OaUfomia lEiaaalanda* Batnrt* V' 
Bondonf 216i 168-189# 

MoBta* 8«0« 1977* Iooloa|r of ipnuliid laiiAa witli rofortnoo to 
lapaot of firaaing and f Aro on prlnmar produotioB# 
Bi«B# IBoaia# TUonn fkiivovaitar* BJ4a^* 

Mi^or« 1*8* • B«»* Andorooa and &«B« 198#* ZntMr^ 

dnotion to plant jpisfoAolocr# B* fan* Booti«»i 0O*# 
Xno#i' $41 Pt 





208 


Hllaari 0> and B>B> Bu^n, 1968. HaUioda at maoMvrmm* at | 

■' : , ^ ■ VI 

th9 prSmaxsf pwMmtim pf gxmulaM* X*B mV* , 

Band book Bo* $ llaokwolly B.K* 70 p« 

Mishim* Q*V* ami B*V* Bajpedy td71* BioBaso otudloo i& 

gras mliBasid of Ua&nr* Ball* Bot« 3oo« y Vtolir* of San^iofy 
Sttiar, 17-181 25-30* 

maS. B*I* JfaiB* 1174* Study w oowwailty 
onoirgotioo la Botoyopoflop ooptoytoo graoolaiid of 
Sa^wr (H*f*)* Broo* dial ZM» Sol* Coa£«y Bart IXXy 
Aba* San* fl. sot. 

Hlarmi 0*lf* 1973* Brtoaxy prodaotlvity of o graaalaiMl 
aooayatOK at Bjjaiiiy India* Bi*|}* fliaalay Tlkami 
BalYoralty, India* 

Mlazmy 0*11* aM Xi*P* Hally 1974* Iboviy atoraea and 

tranafora In troploal graaaland fmp* 

Soolvy 15t 22-27* 

1975* AroMtaotiira and atandlng 
bloauisa of a iraaaland ooiaiwiiilty* Am* Arid* Sana 
t4i 119-125* 

*»* 1975* fbotodyathatio atmatnro 

and atandlnf blaa»aa of a ggmmlmA ooMnnity* 
troy* Bool*y lit 74-80* 

maray t* 1980* darowtii eluuMOtailatloa of o«rlalii ivnaaoa jji 
rviyanaa to oXlyylng wM aolatnro atxaaa* lb*B* 
niaaiaf Wmnmml§ Xadia# 



Ul&r&t 1* t94i* Aiit^odlogloal ef tb« TagAtatiaii of 

%h9 MmMm grounds* 2$t 3B-3$» 


fh9 rogotation of Sagiur* Sjrmf* Togotatltm 


tjrfoa. of ljidia< 


^'i957» Jk^oXogloal atadioa im Wad^m Ihradoak* 
Broaldontlal addroao Zfth Soaaion Hatiimal i^adfo^ 
of Soionoo* BioXogleaJl Sootioa* 


^1999* Btatiui of tlio pXant oonaunitioa in tlio 
upB*3r ptapitlo fXaiiui* J*X*1*S«» 5di 1*7* 


^ 196S* looXog^ work kook. OBcfordt 
BtliXiahing 0e*» low BiXlii. India* pp« 1*244 


^ 19d9* Iriwnqr $r<»Ataotio» of CQiakia forook aai 
otu^ of ori^ie prodiaotiwitgr and 
natriaal <:^oXing in Bonooon foroatyginMiaXoiiio and 
oroflaiida* Bapor Ho* 1 and 2* lltk took* Mooting 
IH0H. Bow BoXkit India* 


^ and B* IN>paX* 1fd@* iSd*) froooodijigo of tko 
Ssrapooitai on noont Mwanooa In trofioaX oooloij^ 
I *3 »f «B« Tarammi « 


^ and k«F* Singk* 1970* leoXogr in India* i Bird 
ojro wiow* doXdaa ^kX* 1N»X« 4l'«X*B«3*|i 7t 1*20* 


^.and B«I« doakit 1992% FonMit oonpian of latkaiia 
B i XXa * Sagar* !!•?« Bit 19*1711« 
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MojnJs., C!* 1966. Seelugioal isporlatia*' «f 3p®sV«lii»®t :r«ti«wi* • 
Biill«tjUi of tb® foiT^ Botaaioal Club., 15 1 4C^*40S» 

Monsit H* asd ZmujLf 1955* Oboirdtxi Mehtfaktor in Am 

MXmmmk&iBeXiMeMtm mA soiono. ladomtwig fuzdi«* 
Stoffprodlktion* frop* J» lot*» 14l 22’-52» 

Iaik» 1 !»Imi 1975* loologioai 8tii41«8 of .schr® gapaaaloiiit® of 
iBbikapor* tbooiot loTlolbaiilPNr CloiT«]»i4gr« 

Iteipm*** 

and Miabm*' 19?4* X* 8%ra©t«po of ilio 
graoalanda* leol., 15 77-89* 

1975* loologioal atMioa of oowi 
gsraoalando of Aabikainiy* XX* lato of dioapfOiuraaiiiMi 
of tbo'doad plaoit pyrts* fxop* SooI«« 17(2 >• 95*99* 

1977* Soi proiMutti¥l9ar wad 

' offioiioiof of t3^o ixmsoloMB* Irof* looi*f1S(1)t'52**SI * 

ITaiidfwri* £*S«|,^«0« KoBaart J*8« Xanifwr mA HiMiot 8iBf^ii19T5* 
Taviotai dlffoxonoo in oliioyofijqfli plpumtatioii in 
eiimt* J* Boa* f*i*B*, 10C4)t 458*452* 

" , and 1975* Itmlttmtiflii of 

obXoiroiilgrll in amo vaafiotiaa of ladiali* 

jr. loa. P*d.8#, 10(4)t 5«5-5i8* 

> JI*I*»8lia««aiv2«0« Iiisa» and Ttolipai* Iffi* 

Mffotonoaa '’In i^oyoi^XX pipioii:la.tioii in tlMi mriotlno 
of fiisnlp* 2* Boa* f*i*f*, foi* XIXX Mo* 4* 


\M 


U 


Ofiy** I960* Organio proiaotion and tumerar ta oM field 

ai2Q0e@ai<yi« Seol*, 41i 34H9* 

1f62#' Relatitafuiitif between atmetimi and fnnoticu 
in tbe eoc}S;f8tflm* Jap* J* Sool*, 12i 1CN3-118* 

1965* Baology* Hott, Sinebart and Winatei&t 
Kew lorlt (Hodexn Bielogy Beriee)* 

1971* Fundaaentale of eoology* 5rd M* Saunders 
Oo*« Hiiladelpkia* 574 p* 

Olson, J*S« 1965* Bnergy stoimiie and balanoe of produoexe 
and dseonposers in eeologieal eystwiui* Beelt^, 
441.522-531* ■ 

Orington, J*B* 1965* Organie preduotion, tumcrver and 

siineral egroling in woodlands* Mol* IswavdOt 293*356* 

and B* Heitkaap, I960* Ibe seouattlation of energy 
in forest plantation in Britain* J* ]lk»ol«i 4St 
639-646* 

' * ■ ^ ^ ' and B*B* Iduiranoe, 1963* ilm% 

bienaaa and prodaotiwity ef prairiSf mmwmmk^ Oak 
wood and aaiae field eooaystaa in oentral kinneaeta* 

. jBooI* , 44l 52HI5* 

Pandey, f *8* 1977* Keasarement of tlm rate- of priMiay 

pvodaotioB in a 7ar^ graa aland* Ili*l»* fiMHiia* 

' faxwaiisi* 
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i* 6 « If 50* on antoeoloif of Mehan’feMwi 

annulntnm Stanf • aii4 Botkrioohlcia poylmm. ik) Osmm* 

3m Bot* SoGtt* Hbl'T* of Soi)%iir* Sagnapf 3 i 5 - 10 « 

If 52* ©jnuiitlande of Siigaart M*3P* In4* 78i SIH* 

■ mBm ■ 

19§3i looXogionI otmdloo of gswuiaXaiul of BmgM3t» 

' Bi«l* laioolo^ -UliiT* of SorngiVt S«Mpar* 

1960«'. Statoo of M.B# grasoXan^* BaXX* Xotor* 

. Soo« .frof* lool*t It 38 * 

1961* On ao«o now oonoopto in plight os ooioXoBXoi& 
ottidioo of ^izmaoXanio* INrl* Soo«f 40t 2B7«270« 

tfB 2 » Statmo of graoolaiiA of .Hadligra fiwiooli* 

Xni# frop# SooX*# 3 i 101-1<IS* 

1f64a* loology of graoolotido of SoKHr* M.f* IX A* 

, ooKfooitioti of tho fai^Mi^ graooXaad oaaooiation* 

' J.-I,B.S,*:'43f STT-iii, 

1f64B« ji^oX©^ of; izaooliMB^ of SiMpapt !!*?• II B» 

' ompoeltX<m of tBo aooooiationo opMi 4o gzaalJif cao ' 

' oofB|gri»« opoftiaX tiaBitat* J«X«B« 8*9 43i I^HI5f« 

Iflif* Boology of gwMiolaad of SiMpaart M#f* III* 

' MapMo faotoaro'in diotziliatioti of gvaooXanA 
aooooXatioR* ffarop* leei*» 18$ 

..mmrnrnimmmfmmmmmimim ^ 374 * J^flMOAOO Of IPAMttjr |VOdWOt>li.OII Of 

X«od imi foroot ^#ioif#liai la wm%mm Jtadia* Broo* 
lot irntm Hoaaa* aooX«t • 4iHII* 
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B«I« Jai£,1f74« suit r«ipJUi,ti«ais 

and QontraX df ninaxul ogr^sXiaif i» a protaotad graaiitg 
land* eaoi^etaii at Ba^kot* fame* XIX Intar* Bat* Ocai£« 
Sjfap* 12* 


1S75* St at a af knawladga raport an 
gxaaing land ao 0 i^at »8 af Indian aak oantlaant and 
Sri Itftnka aaapilad far 'WlSdO, Papt* af liaSalaaoaat 
Saaraaktra lajkat* India* 


^ and 2*X* Migrant 1970* froduotiritgr af natan^ 
gxmaaXanda daninatad % Oanohrwi aiXlarla at llaiadakad^ 


S«0« Sliaxiaky &«J* latliak» I.X* dalAt 
BaXlwaX 'and Y«M* llmnatt %973» iutaaaX^^ and 
iwaaaaXa^ af AnJ®® gnaaa aaaplaa 

Saaand Iragrasa - raparl* 


iiiTiraiaiant af dandltr^ graatnil Xan^a in Maatam £Bdi» 
final rapart af raaaarak prajaat iWi iutaaaXa«r and 
9anaaala«r af Anian graaa C .giaiglmift., aiXiaria) aaapXan 
ia'IfaataiB India* lapt* af Moaaianaaay Sanraaktra 
lBiTaraitgr» lajkatc India* 


. 9*S* Puri and .ir»S« Sinid^, Ifdd* laaaarali aatliaia 
in ft* laalaijr* Aaia taklialiinil Baaaa* BaalMif* 


Park* f * lidd* Sana akaasrfatiana m tlM liiataigr and aaapa af 
papalatiaa aaali^* iaaX* Maiiair*# 16i P1P**929* 
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Fathak, f«S«, 1* md B«E* 1974* Atjoregroioid 

dzj aattftr proBuotion in tropical iaey daoiduom forast 
garassXaiii of Bundolkhand forosi diiriaicait fapar 
prasanted at gz^aland Mmo* %jcitli«8iat B]fmp* 

hold at Taransuii* 

Patton, B«€!» 1959* An introdnotion to (qyBonuittoa of tli« 
oeofiyetom* l&o Tropio d^namlo anpoot* fool*., 40t 
221-231* ■ 

Pearson, Zt»C* 1963* priJiazsr prodaetion in gmaod «ad ungrased 
dosert ocnsaunitp' of eastern Idaho* Sool*, 46i 2S3‘*23@* 

1966. Prinazgr prodaetioa in a northera desert ■: 
area. Oikoe, 13f 211-228* 

Philiipson, im 1966* :ik»oXo6i<>dl ener^etioe* St* Martina ^ 

Preae, lew York, pp* 57* 

Prasad, S«f[« 1936* Prohlea of sraaing in Biiiar* mproTernent 
and protoetion of graaing areaa* IM* for*, 82t 39*42*’ 

Pari, &»S* 1961* ^raaaXande of Meatem India* 9oea«irB3Pdks«i» 

8i 1-6* 

ladharani, S* 1976* Stimotitre and fimatiwin# of Qynedia 

j|tggi|j ^?.ogi oMacnxii'tir* Xlu^ia, B*H*B*, Twtiiiiaai* 


laaan, S*B, 1960* loot aaoleiar 6f li.9te»IMai iWltililH »tapf* 

J*I.B.i*t 2t 210-217# 
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Bamaiit B*S» Ojrganlsaticin of 0(a«Baiiiitl«i m 

Wefitaxn and Tindl^an aplanda &t fmmmml iiBtriot 9 ' 

3i 266-276, 

RiwdaOf £*1* t 970 * Ilgrtaaoeiolaglaal. atuiliaa tb9 rBgBtmtlm 
&£ mrnlptiTt SotttliaaBt S&^mthm* 15t 

laaBJcriahnaa, P«B» 1§§3* dontnilBiatian to th9 oouXogioaX 
florm of fananaai diatniot* fli«0is« B.l.a* 

langanatliayay 0*1* 193S* Studloa in tlai oooloil^ of 3lio3ji 

gjmBBltma. of Hilgiid platoon* Ind* fov*» 

i4f 525-548. 

ioiinkiao]r« 0. 1954^« fho lifo fomm of plaato ond otatiotiool 
plant ioogxapigr* fBo Oldroadon Ximoot Oxfoid pp* i5t. ' 

Rf^oBoudBoaqr* 8 •I'* f*i« liooao» 1957* A iOBgootod ' 

prooodm*# for elasolfioatliw of groooloado In India. 

J. Soil Bator 8oii8«r« liidia« ft 118*11$. 

RoBois,i 0.A. oM W*A* ^tolUcanoOi' 1$75. Vroto* 

obloroplgrll and oliloropiQfll Oioogmtiiooio in ooH ftoo 
Heaton fr«B liii^teor planto. Mm* fior. ft. It^oiol.f 
241 12$-1T2. 

loieoy S.R* 1974. tariroeoioiatadl patolina»o and tBo InftNtMowii 
of leaf litter in a woMland otraan* loolO|gf»9ft 

•: V-;; 


lolJ®yt8oii, 1953* of oUpidJig on %h* dwoloimiaat 

of ooTtain em»» oeeaiings* Hant Hiyaiol*# S* 425*447 

Ronald 9 H*S* 1978* float j^onoXogsr oM Montasa ^aantoa* lai 
gra»»land simlation aodol# (Bd* C#S* Xmtia) 
loolosioml itudloot 26* Spningor ¥«rlaMI» Eow fork* 

Ssoigoat* J#l* 1971* Quaatltatl-TO inTootigatlMt of loaf 

piiaeiito frai tlioir inooptim In bado tliifoai^ aataan* 
Oolonaiicm to doocaapooltlon in fallias loaroa# 
loology, 52i 1075*1089. 

Saxona* 8.E.* 'H.K. 6apta» S.K. Bluunaa and B* BiMf 1974* ; 

froduotlTitj of natm*l gxmaalanda and tlupoo doaorl 
e^tmm apaoita* «rodb|Wf» India* 

'^'BhMXikmmaatfi^mf Z*k* 1956* Iliytoaooiologioai and aaologloal 
Btmdioa of gxmaaland of BaaBagr* lb.B« fHiooio, 

BcaabiOr OtaiToraityt BoaBay* 

1958. fagatatioB ' of Hilglrla. I* Sliolaa and 
gnaoalanda. 2. Biol, iol** li ^ 

____ and f .!!• labad^o, 1970* leolo«i«aX atiidia# m 
. tBo fxaaalaiid 'of : 0.f* Aim. Ajrid* Zona* 

ft 54-63* 

SBukla, A*l. 1976* faaial doaonpoaiUon of 8al loaf llttoy 
In Tananaal foxoat. I!b*B* flioaia, B.H.O* Tawmaoi* 



Sims, P*li* and J.S* Sijogli* 1971 • HQr1»a|^ d; 3 rzmdo 8 and ii«t 

produatioii in eartain aninnwad and gmaad graaalandB 
in Hnnili A&axioa* langa So* Dop”!# Sol* Sor«* lOt 
Pf» 59-124, Colorado stato S&aiv* fo»4 Golllno Ool* 
Singh, AmKm 1972a* Struotaro, prinaacy n«t produotio® and 

ainoaral oemionts (i & f ) of two graaaland eamaiiiiity 
of ChaMa hilla, faxmml* lli.h* fheaia, B.H.U* 


Taranaait India 


197i* C<Mip»iaon of priaaiy prodtt©tiTi% and 
•norgatioa of aaTanna and toah ( yeotma grandia. Mimd 
llmt&tim of Ghandrapmhha Koglan* !Hi.o8io, , 

YmtmmU India* 


Sini^, d«i« 19d7* Soi^onid. Taoriatiim in ooniNMiition, 

plant and not ooMouiiity parodaotio® in tho ; 

graaolanda at faranaai* Ife.*®* fliaaiaf Taafanaai* 

India* 


^ 1968* »ot i^GTogroand ooMnity prodnotlwity in 
graaalittda at Tavonaai* Ini faroo* 8y»p* Saaont Adtr# 
frop* lool*, iMm 1. Miara and 1* 0opai), 
farwiaai 2i 631*-if4. 


^ 1973* A oflwpartnont nodal of liaa^Mkia dynanioa 
for Indian trapioal giaaalnnda* dUnwit 24 1 3^7*31®* 

^ Mid ll#8« 3mM 1977* UrinaiF psrodnotliii in garanalaiid 
of tha WMrld* fltain analyaia and iiaaa* 

(Bd* doaj^andl ^tohrldfo laiv* l»aaa^i 
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I: 


^ axLd Mieim 196Q* of imorgy oaptwro 

Iqr til# irogttatloii' at fariBiaBi. Sol.*, 

5Ti €36-07* 

an6 ' 1969# Dlv«i«ity, (l<»iiiiaiioe« ataliililsy 

and Bat |>3*(Mlix<»ti(ai in tha graaaljfflda at Taimaiiit 
ladla* Oaiiad* Joar* of Botany » fol* 47t PF» 423-427* 

. 9«1* laitaBroth and B«K* Stainhoratt 1974* latiair 
and aaaaaaaaat of-imrloaa tmv^miniaLm foi* aitlmtiJif 
not aarlal i^JjBuy froduotlTity in gzmaalioada froa 
luKrvaat data pmaalaad Meiaa* Oolora&o 

Stata Haiiraxaitirt' fovt Oolliiia, dolorado* 

^ axtd F*S* Im&MVf 1971* pirodiietlalty ia tlia 

gvaaaXaad aaoniratm at Eavakal^ira* ,9aoii« 

Bap* Bo* 30(73) 16$ @*A*V« 'I2f Badia 

p* 1-36* ■ 

.aad 1972* Maiupa Btjpaotttwi aad »at 

prijaaxy prodaativi^ 'ia tBa: gmalaod aaotyatm 
at £tum)ta.ltatim* 2at faop* Syap* vitk a«i 

OBfiiaala on ^gaaia prodaotivily <ld* OolXoy 9mA 
S«llay)'p|^» ii-^4*:' 

*mA 1$74* Baaaowal irailattaa ia 

doapoattlottf i^iat liioaaaHi and aat palaaaey 


parodaoti'Vi^ of a tvepioal iiaaalani at liiialMliat>a» 
Xadiai laol* . Itoao|pr*» 441 391*37i« 
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Singh, J*S*, h.p. :Siii«h and fiid«r, 1977* Stati© : 

modtls of ©aongy flow and natri«at poling 
In graaalaad oooaystaai of the woirM, fheir luoalyale 
and uees (Ed* l«f* Oonpland) CaehnMge ihiiT* I^ae* 

Sidi^, I.«f « 1963» liitten i»7odn©ti«n and mtnl«nt tnnaaren 
in deoiduoua foroat of faraaasi* froo* Synp* Beoant 
Mt* tfnop* lool*, 655”^6S* 

Siiij^b, R« 1976* Etirtzotane and net ©oMoiiii^ pxNai^ 

the hextiaoeoiia iregetatlim in the ©and done vegiona 
eoroiind Pilaai, lajaathan* fhaaia, 

filani, lajaethm* 

Sini^, a*S* t97th* B^toeooioloiy and prodaotivity ©f graaed 
and iingiaaed giwBalaiida of Ohahim foneat, Tiyratiaai* :: 
Jh*B* fhesia, faxaiiaai* 

and l*S* Aahaehta, 1975# Inangjr oonaerrlng 
effiei«ii«9' © forest griaialfnid at ▼aranaai* 
tota fiotanioa Jtedtoa, 5f 132-lpl# 

. and 1975 * laiati««iahiii vmmg dl¥a»ai% 

domlnanea, atahiiity ^id ii©t lorodnation in an Indian 
graaeland* Ind* door* lool*, Zt Mo* 2i ItO-IH* 

Singh* 7*y« 19$i* j^oloiy of gamaalmida of Siiaia* fh»B» 
fheaia, fikraai lMiTeraiiy» SiJaia* 

Snhr awaify aaf tffda* ^ Oiinali^ lypnp of India aooording to 

the mtionai elaaaifiontiCNR of J^ioantlnfaito*^^ 

d« Mot*, and Qao|iv»«t 7* 



?• of Xndim aoooiNtiiig to 

flioxfitliirait«*ft oonooft of fotootiol. ompotiriasoj^anitioa 
Aim* of Asoo* Aooar* GoogxttS* Si* 

1958* ftoo jTolo of vator l^aO^oo in o3Ll*«tlo 
TOSOKTOli* Bull# Hat* Iiwit. Soi* liiiia* Hi IOt-104* 

ti59* latmro and olasoifioatlon of troploaX 
' olijiatos witB opKoial apoforoBOO to IMla« IiiA* for** 
9S(10)i 65S-i6S* 

forrioB* G. fniffast m4. J* Oarloo, 1957* M^it, 

Tofotatioa aad <^Xoroi^Xl« mioooi^oal. 

Ion lorlc* 

fBozfitliiraito* e.V. 1948* An apparoa^ towaaria a imtioaaal 
olaaoifloation of olinato* GoogarapM^ Boviow* 

58t 55-94* 

mA 3 tM* Matlioip* 1955* HatoiP taXjBiiio* IaBii««tl«ii 
^ Jyi ©l|jwatoX^QF* ''Bi«a»X 

iLmmm, and B*I« Bonia* 19i7« lam inflnanoa of Ui^% 
intonaitsf on fvoiftla ani oliloroiigrll in aarotia* 
aaBaaretia mt aXfIao poiMlatiina of l^oliaiiiia 
iaia,Bltiita and Xyitftai »•!■* Mo.ttfi t-21. 

fiwaari* »*I* 1953* to aaologloal. aanrar «f gMmmlmAB of 
SaBar* Saapop Hd-vaapaitgr* Saiar* 

fiwaapi* S*B*I* 1955* ijpinoaa ^ Nailira Mkm*'" 

Jtofi* fWitt 80i 481-489* 81i 


ti70« Mtmililar rmeimtlm 4a the mtmAimK eaopt 
aet prodmotiezii aataieat ftoateal ef the epeeiw moA 
llfliat deewpesitioa ia m iansweleM at- fereaiyil* 

.'Hi*!* !^e8ie« 7&iraa«iii» Jtoditt* 

talTediy B*K* tfti* 'Boolegioel stitdiee ef eeee graeelaade 

' ’ ef OentaMO. Iad4e« Ih*h* fheeJlet liiiT* of SaagaatSei^* 

Salved! «' f*B« 1$62« .iB eeslegloel etiidjr ef eertaia ixaeeleada 
ef Sagar with epeelal' arefeir^oiee to the aadeagroead 
geologioal foxiiatioB# lh»l« ;»ieele« Ihiiv* ef Saogaat 
' Sa|^up« 

QHlSClOy 19T3« Bxpeart feael ea fa^Jeet XII Ifaa aad the 

Meoj^eve fiegawnae* flaai apepext ef xieetiag 2*7 Out* 
tf72« iUB, lift* ®eip* 6* iniiseo, faaia« p# fO* 

Vfedhra, 8« 19§$« Soil tmmmtlm iiadea f mat eetesr* 

loll* Bet* Soo«t ^hilv* of Seogart 8a|pMr« lo* 7* 

^^MQ> 3 re 3 r» 7«S«« sahadghao eai K»A« Shaah ai ifta yaywftt 1971* 
lolative grasiac valmee of priaoliial apeaiee ^ 
fiohiipft, i^fl^ytMua oom. Aim# »•»* Xadiaa Omaalaad 
foddev Be* Xiiet«t ^haaai# 

faa I7ae, s*]f* 1969# fhe eooharatea ooaeeft la lataaml 

Itiouxoae Umm&oMmtm lead# UveMift lew levh* 99* 
Togel aai H#«* fleaesTt 1919# laflaenae ef 
Mali plot alee m& ahape la laage hmAmm pMiaetlaii* 
eatlaatee* laelegr* 44t T4i*W# ' 



fan %nfty Q«M«« Mavelmlit DoM» l>* 6 » 

CialaBm, .SUsi l.l* Fvcmaib« !•£* Stttiiib 07 »t iai& 

6«S« Isniet 1$73<* stmetuarfft funttiaei aii& 

. atilixatimi af giritaxlax^ mmytftrnmm ' Troepmmm 
■ ■ Qf«S« BJLsaa* 


« * l*Ii« 0*afl«i«ildL moA !#§• WatNtaasxtHB* 

t 978 « AaiOjrfltiiB of graxslaai 

AytmmXm* 61 ;|mia««'' of Beoloiar* |»* 


TaxBlmogry ©•!:• Brodaotiirltj' of 1 » 1 M I»i 

m fvop* lool* witli an m oxiasio 

' ' prodaetiTl^^'CM* &oXli|r:i^ QoXligr)* 


Tiaoi SiiaakuKrt K«A« SliantoirmasroyiBt oiMl B* lai« 197 ?* XirlJuaB 
prodttotiviii3r« imoari^tiM «ad nmtrlmt ojollai iJi 

li>togoio«o» imoloihto. I. wmHaAlm 

im. ooftfositioot otaaftiAf osrov obA lun fofOdiietioB* 
t»o». Iool.«» 14i t30-tS1* 


^ 4 r, 19 i 4 * HiQrtoooeiiiXogioaX otiiAioo im tBo ▼ofotatioii 
of mwaAf bIoIiiii of MXwkt Aiotviot* Xox1li*iw»’l 
rnkim^m* fvop. BooX.« ft 

> M* targ sbA S*E* • »rl oteofo- 

gra»4 piro^tootlon ia Momom fOgotatioB at OiaiiWf* 
Xiit 'Iroo* %aip« fi^iN B(ioX«f nitE an onfiMWlo in 
ojRpnlo proAaotMlf' CM* ®olJ^ mnA OoUogr)* 

owl l#i»* %«i, ws* Ml primiqr proanottvttr 
ABMa ooMmltir on^liraMiilli Billn si Msipnr* 


Watacffif l>«J» 19^8# !?li« iapeiKlfiiiaa of not ttaaimilatioa 3mt« ' 

on loaf ax«ft iMox# Ann* Botat 22i 37**$4« 

Voigortf 1«@« tmik f«<3* Ihmns* t9<i4« Brinatxgr papoduotioii fral 

til* Aiaafpoaxanoo of doiuA tm m olA fi«M ^ : 

in mmtk oaotom Hi^lgaun* Iloo2.*« 43t 49*63» 

a«k4' liftO* liiaa, 1974* Miuugr pr«Amo%im in nretlo 
oomninitiwi* Jbretio Bos* 9 ' it 261**>274* 

iftiittak«r« 1*1* 1970* @oo»mitJ.a« mM m9w^mtm» Vm Toxic* 

tUb^tOf 1*0« 1973* flo gxatosIoikA ax»ft foMor xmouxaoii of 

XMio* Soi* Mfrnopr* Xndl4iii Qovam* Mge* loo* loo BoUii* 
22i 437* 

Wlllkmm$ A*lf« 1964* lioiio improottnoiil os xolatoA to not 

'lxoiootloi% • mamgf flow oaA folJ.«#o oonf isiixotioii* ' 
il* Wmg* Maxme%0§ t7l tfh*34* 

T«iov« 1*8* miA 2*8* Sini^t 1977* IxooOioiiA wocototioiif its 
otmotnxo* fonrllaiit tctiliootioii oaA MmoiOMoil* 

I* Ixofooso in ^ Kl.oxo« 

i« 8opol« X«l* iiniB on4 2*i« Siii#i> toAigr fmmmmi 
frimt&m and BtOiialiovoi* Vow VoUti* 


* Mot soon iJi wdglxioi* 



